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INTERIOR VIEW 

OF 

NEW SPRING HOUSE 



INTERIOR VIEW 

OF 

NEW BOTTLING ROOM 




The Spring is located under 
the glass case seen through the 
plate glass and bronze framed 
partitions. 

Interior finish of Spring 
House is of Italian Marble. 



Poland Water Bottles may 
be seen in the foreground upon 
the conveyer belt, which has 
the capacity of carrying, each 
ten hours, fifteen thousand bot- 
tles between the washing, bot- 
tling and shipping rooms. 
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Malleable Iron 
Castings 







We make a specialty of 

Automobile Castings 

Write us for quotations 



The Chisholm & Moore Mfg. Co. 

Cleveland, Ohio 




Remington 

Every merit that Remington Typewriters have always had. 
IaCLVC Every merit that any typewriter has ever had. 

New and revolutionary improvements that no typewriter 
has ever had. 



Model 10, with Column Selector. Model 11, with Built-in Tabulator 




Remington Typewriter Company 

(Incorporated) 
New York and Everywhere 
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Horace Greeley 



The Waltham 

Factory 
The Pioneer 



Waltham Watches 

Horace Greeley said about Waltham watches: "Americans 
should buy American watches, not because they are 
American watches, but because they are the best 
watches." At that time Waltham watches were the only 
American watches. 

Ralph Waldo Emerson in an Essay on Eloquence said 
itaiphwaidoEmerson in speaking of a man whom he described as a Godsend 

to his town, "He is put together like a Waltham watch." 

The Waltham Watch Company is the oldest watch 
manufacturing concern on the American continent, the 
Waltham factory having been built in 1854. The only 
other watch company that at all approaches it in age and 
continuous existence was an offshoot from the parent 
Waltham factory and was established in a Western State 
in 1864. 

The capital of the Waltham Watch Company is larger, 

the assembly and the value of its automatic machinery is 
larger, the factory is larger, the number of its employees is 
larger, and the daily output is larger than that of any other 
watch manufacturing concern that ever existed. 

Waltham watches have received the highest award 

at every international exposition wherever shown, from 
the Centennial Exhibition to date. No other American 
made watches have received similar awards. 

Every permanent advance in American watch making 

during the past half century has originated with the 
Waltham Watch Company. "This company," to quote 
Chambers's Encyclopedia, "has revolutionized the 
industry it transferred from the old world to the new." 

There has never been in the world's history of watch- 
making a group of expert labor and marvelous ma- 
chinery like this, nor anything like the unity of results 
shown by the sixteen million accurate and durable Waltham 
watches that have been produced. 



The Largest 
in the World 



Premier 
Honors 



Progress 



Quality 



WALTHAM WATCH COMPANY 

WALTHAM, MASS. 
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The White Steamer is the Only Car 

OF DISTINCTIVELY AMERICAN DESIGN 




The White is the only car which is not a copy or an imitation of some foreign product. In almost every class 
of machinery, American ideas of construction have eventually proved triumphant, and so it is with the White Steamer. 
The White is sold in quantities abroad in competition with the home product, and, as regards this country, there are 
more Whites in use than any other make of large touring car. 

The White possesses so many points of superiority over other types or automobiles that any one who purchases a 
car without first investigating the White is acting with only a partial understanding of the possibilities of automobile 
construction. We can meet the requirements of almost any pocketbook with either our 20 horse-power car at $2,000 
or our 40 horse-power car at $4;000 (shown above). 

The luxury of the 40 horse-power White Steamer is unequalled by any other machine. There is no car, 
however expensive, which has better upholstery, better springs or better finish. Owing to the compactness of the 
mechanism, the body is much more commodious than in any car of similar wheel-base (122 inches). Few other 
makes have such a liberal tire equipment (36 x 4 on the front wheels and 36 x 5 on the rear wheels). 

The new $2,000 White car, known as our Model "O," has none of the attributes of the "cheap machine." 
It is simply a "smaller edition" of our $4,000 car and has the same characteristics. The new Model "O" is rated 
at 20 steam horse-power which means that it can do the work of gasoline cars rated at much higher figures. The 
wheel-base is 104 inches; the tires, both front and rear, are 32 x 3K inches. The car is. regularly fitted with a 
straight-line five-passenger body. 

To summarize the features of the White car — it is noiseless, odorless, smokeless and absolutely free from vibration. 
All speeds from zero to maximum are obtained by throttle control alone. The speed of the car responds instantly to 
the throttle ; the engine can never be stalled. The directions for driving are summed up in the phrase, "Just open the 
throttle and steer." It starts from the seat — "no cranking." It is the best for the man who wishes to drive and take 
care of his own car. Nine years of development have brought it to a high degree of perfection. 

The United States Government, the most discriminating of purchasers, owns more White Steamers than all 
other makes combined. Our cars are used by the War, Navy and Executive Departments. 

WRITE FOR CATALOG 

THE WHITE COMPANY 

CLEVELAND, OHIO 
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Baron de Sennevoye's automobile cottage, a luxuriously furnished 
dwelling-, which may be considered a houseboat on land. 
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A waterproof Premier car running through water, even though 
the low-tension magneto is submerged. 






The horse once used to help the automobile. In France the 
automobile is frequently employed to transport to the 
testing ground its probable successor, the aeroplane. 
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An attachment by means of which any automobile can be 
converted into a sled. 



An automobile balloon ascension 

in which a Stoddard-Day ton 

car serves as a basket. 




An automobile ice cream and refreshment wagon at Ostend. The touring car as it is used by the French army for carrying machine guns. 
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THE 1909 AUTOMOBILE. 

The tendency toward standardization and inter- 
changeability of parts which for the past two or three 
years, has been one of the most promising features in 
the development of the American automobile, is more 
distinctly noticeable in the product for 1909 than in 
that of any preceding year. It is one of our national 
characteristics that, when the American takes hold 
of a device which, in its inception and early develop- 
ment, is distinctly, or at least mainly, foreign, he 
Invariably improves it in two very important particu- 
lars; first, he simplifies both the construction and 
operation, and, secondly, he reduces the price. If sim- 
plicity and low cost, however, be gained at the expense 
of reliability, they are a doubtful and certainly very 
costly advantage, and the makers of the expensive for- 
eign cars have argued, and not without reason, that 
their costly output, because of its greater reliability, 
was, in the long run, more profitable than the cheaper, 
but short-lived machine. The day when such an argu- 
ment had any force, however, is now happily past; 
for during the past year the American car has proved, 
both in reliability runs and in the day-by-day service 
of the several hundred thousand automobile owners of 
the country, that it is a thoroughly serviceable ma- 
chine. 

In a first general survey of the cars in this year's 
exhibition, one is impressed with the relatively large 
number of really fine machines that are offered at mod- 
erate prices, for it is. probable that over one-half of 
the exhibits are listed at less than $1,500. The typi- 
cal car of moderate price is driven by a 4-cylinder 
engine of from 20 to 30 horse-power, and will weigh 
from 1,500 to 2,000 pounds. The tires will be 3% 
Inches on the front, 4 inches on the rear wheels, and 
34 inches in diameter, and the wheel base will be 
from 100 to 115 inches. It will have magneto igni- 
tion, with battery ignition in reserve; water-cooled 
cylinders; forced-feed lubrication; direct shaft drive, 
with three speeds ahead and one reverse; sliding gear 
transmission; a pressed-steel, riveted frame; some 
good form of leather-covered cone clutch; and a seat- 
ing capacity for four people. 

As compared with last year, the principal change 
noted in the chassis is that more manufacturers are 
using the drop frame, and thereby bringing the frame 
and gear nearer the ground, with the advantage of 
reducing the angle in the driving shaft at the universal 
Joint. The semi-elliptic springs of former models are 
being replaced by three-quarter elliptic or full elliptic 
springs; and it is not unlikely that the use of the full- 
elliptic will become the standard practice of the future. 
The platform spring suspension, ' with its universal 
joint connection to two half-elliptical side springs, is 
used on some cars, but it seems destined to give place 
to the snugger and more simple full-elliptical springs 
above mentioned. 

The general appearance of the car bodies has been 
improved by the removal from sight of many acces- 
sory parts, which formerly were obtrusively crowded 
upon the dashboard and running board. In general 
line, color, and decoration there is evidence of an 
even greater simplicity and more refined- taste than 
marked the cars of last year. Outside of the various 
shades of red which still maintain their popularity, 
the colors are generally dark and pleasing; and there 
is a fortunate tendency to reduce the amount of lining 
and striping to a minimum. Naturally, the runabouts 
present the smartest and most racy appearance, and 
In this type is to be found, we are inclined to think, 
the last word in, developing the automobile to the 
point of positive mechanical beauty. 

In spite of its more even torque, reduced vibration, 
and acknowledged hill-climbing qualities, the 6-cylinder 



engine has not fulfilled the promise of growing popu- 
larity which was freely made at last year's exhibitions. 
The 4-cylinder engine is the prevailing type, and 
the public seems perfectly satisfied to forego the above- 
named advantages of the 6-cylinder engine, in favor 
of the saving in weight, space, complication, and cost, 
of the 4-cylinder type. Although ball bearings are 
still used to a considerable extent on the wheels, there 
is a tendency to replace them by some form of roller 
bearing, especially for the front wheels. The belt 
drive for fans is disappearing in favor of the gear- 
drive. Pump circulation is almost universal; although 
the thermo-siphon system is still retained on some 
high-class cars. The 2-cycle engine was exhibited; 
but it does not seem to be making the advance that 
was predicted. Undoubtedly, the most marked tend- 
ency in engines is toward the lengthening of the 
stroke. The theoretical advantages of this change, 
in reducing shock and permitting a lighter construc- 
tion in the reciprocating parts, have been borne out 
by the experience of the past year. Mechanically 
considered, there is much to be said in favor of the 
change. Shock and vibration are reduced through- 
out the whole of the driving mechanism; wear is les- 
sened; and a general reduction of weight becomes pos- 
sible. 

In this connection it should be pointed out that the 
makers are thoroughly alive to the importance of 
weight reduction, because of its effect not merely in 
reducing the first cost of the car, but in prolonging^ its 
life and keeping down the running expenses. The 
ponderous machine of excessively high power is rap- 
idly becoming a thing of the past, and the lessening 
of 'weight and improvement of details of design, par- 
ticularly in the engine, has been shown in the racing 
of the past year, when light, moderate-powered cars 
covered the long-distance courses, at an average speed 
that was only a few miles below that of the most 
powerful racing machines. 

The advantages of lighter weight have been shown 
nowhere more than in the tires. Tire trouble is be- 
coming less serious, and the life of the individual tire 
has been greatly prolonged. No particular novelties 
have been exhibited by the tire manufacturers this 
year. The quick-detachable rims continue to show 
satisfactory results, and the several forms of non -skid- 
ding, metal-studded treads which were exhibited ap- 
pear to have given satisfactory service. 

The sliding-gear transmission, with three speeds 
ahead and one reverse, continues to be the prevailing 
type, although the friction-disk transmission is also 
exhibited and is attracting no little attention. Men- 
tion should be made in this connection of the hydrau- 
lic drive, which was illustrated and described in the 
Scientific American of December 12, 1908; for in this 
ingenious device is found the most striking and radi- 
cal departure of the year from the commonly accepted 
standard practice. Although it , is at present adapted 
mainly for heavy and relatively slow-moving vehicles, 
it possesses corresponding advantages in its applica- 
tion to high-speed vehicles, for which its great flexi- 
bility, absence of shock, and minimum amount of 
wear, give promise of ultimate popularity. The 
planetary gear transmission is reported to have 
given good service on light cars, if they were provided 
with ample power. Of the three types of clutch, 
namely/ the expanding and contracting band, the float- 
ing disk or ring, and the cone clutch, the last-named 
still remains the most popular. Multiple-disk clutches 
are being improved by the use of a smaller number of 
disks of larger diameter, operated under reduced 
pressure. 

Some of the finest mechanical work on the automo- 
bile is shown in the live rear axle construction, which 
is generally of the floating type. Great attention has 
been paid to the housings, which have been made more 
rigid. In some cases, they have been made, in two 
pressed steel, coned halves, with the resulting advan- 
tages of complete inclosure of the parts and unusual 
rigidity. 

The direct shaft drive is almost universal in the 
standard American machine, although some high-class 
vehicles were shown which still use the double, side- 
chain drive. Much attention has been given to the 
improvement of the brakes, the tendency being to 
lessen the number of brakes on a car and improve 
their quality. Some vehicles show two sets on the 
rear wheels and others one set. The diameter of the 
drum has been increased, and the faces have been 
widened, with the resulting advantage of greater power 
and longer life in service. Asbestos and cork are 
being largely introduced, although many machines still 
adhere to the straight metal contact. 

Unquestionably, the low-price car, costing less than 
$1,000, has come to stay. If we include the compara- 
tively new and increasingly-popular buggy type of ma- 
chine, it is safe to say that a large proportion of the 
space at the Grand Central Palace show was taken up 
by automobiles of this class, costing from $500 to $950. 
The $500 machines are, of course, of plain appearance. 
They are driven generally by 2-cylinder engines, of 
the opposed horizontal type. But perhaps the "biggest 



show for the money," if we may be allowed the phrase,. 
was presented by the runabouts costing from $800 to- 
$1,000. These machines contain all the essential ele- 
ments of the elaborate high-powered, high-priced ma- 
chines shown in neighboring exhibits, since they em- 
body pressed-steel frames, 4-cylinder, water-cooled en- 
gines, magneto ignition, direct shaft drive, etc. More- 
over, the record of the past year shows that, because- 
of their light weight, they are remarkably economical 
in fuel and particularly in repairs to tires. 

One of the finest sections of the Grand Central Pal- 
ace exhibition was that devoted to heavy commercial 
vehicles, such as trucks and drays, delivery vans and 
wagons, buses and sight-seeing cars. The character of 
the work both in the chassis, driving mechanism, and 
bodies was fully up to that of the high-class automo- 
biles. The comprehensive character of this section is- 
shown by the fact that one western firm alone had 
eight separate exhibits, including a 1%-ton chassis, a- 
1%-ton truck, a 12-passehger Pullman, a 1-ton wire- 
work delivery truck, a 16-passenger sight-seeing car, 
a 5-ton chassis, an ambulance car, and a delivery van 
which covered 2,000 miles in the Glidden tour without 
making any adjustment. 

STANDARDIZING THE AUTOMOBILE. 

The largest and best-equipped automobile factories- 
to-day make a point of accurately duplicating parts, 
so that there is no resorting to cut-and-fit methods- 
in the assembling department. The utmost precision 
is observed in casting, forging, boring, grinding, amd 
threading to exact standards, so that a gear will oper- 
ate as well in one set as in another, and valves and 
their stems and operating camshafts will fit in any one' 
of a thousand different engines of the same size and 
design. 

The "standardization" of certain parts and fittings- 
began more than five years ago, when certain manu- 
facturers agreed upon the spacing of tire lugs for 
wheels of different diameters, and wheel and rim 
makers bored their products in accordance with thia- 
standard. Rim and tire makers also agreed upon a 
certain standard form and standard dimensions for 
steel clincher rims and tire beads, so that during the> 
past five years almost any leading make of tire could 
be fitted to any car. The advantages are plain. Lamp- 
brackets were similarly standardized, the lamp and 
fork makers agreeing upon the distance between cen- 
ters of the arms or prongs, the diameter and taper. 
of the lamp sockets and arms, and the size of set- 
screws. 

This work has been carried on since 1904 by. the 
oldest and most reputable of the American motor-car 
builders. Among the important results obtained have 
been the adoption of standards for screws and nuts, 
reducing the former multiplicity of sizes and threads- 
to a minimum, based on the United States standard, 
to which carriage bolts conform. Since every hard- 
ware store and machine and carriage shop carries 
carriage bolts in stock, the man whose car is built to- 
conform to this standard will have no trouble in re- 
placing a lost or broken bolt wherever he may be. 

The spark plug has also just recently been standard- 
ized and the engines of some thirty or more prominent 
makes of motor cars will hereafter be bored and 
threaded to receive plugs of % inch diameter, with 
straight thread of eighteen pitch. Steels and other 
metals purchased as raw materials must now conform- 
to certain chemical and physical standards; and a* 
these standards are very high, the user of a machine- 
built from such metals is assured of a high factor of 
safety, provided the design is good throughout. 

In the long run, standardization and interchangeabil- 
ity of parts will have the effect of giving us a higher 
grade of motor car at a lower price, but this is de- 
pendent in considerable degree upon the production of 
one model in great numbers and the elimination of 
extensive annual changes in design that necessitate the 
making of costly jigs, gages, and special machinery. 

GEOWTH OF THE AUTOMOBILE INDUSTRY. 
Evidence of the stability of the automobile industry 
and the permanent popularity of this new means of 
locomotion, is afforded by the fact that, in spite of the 
recent financial depression, there was but little, if 
any, falling off in the volume of trade. Statistics pub- 
lished in connection with the present automobile 
exhibitions draw attention to the fact that whereas 
the automobile business done in 1903 amounted 
to less than $8,000,000, the total for 1907 reached 
$105,000,000, and in 1908 will show but little, if 
any, fal\ing off. The total amount of capital invest- 
ed is about $200,000,000 and the various establish- 
ments connected with the manufacture, sale, and hous- 
ing of automobiles employ nearly 110,000 people. 
There are in the United States over 250 firms engaged 
in the construction of automobiles, and it is estimated 
that over 52,000 cars have been sold during the year. 
Returns from the twenty-nine States which have com- 
pulsory registration show that over 250,000 cars have 
been registered; and an estimate of the approximate 
total for all the States gives reason to believe that 
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there are at present over 320,000 motor cars in this 
country. According to the table of registrations, New 
York State leads with 64,500 cars; Pennsylvania is 
second with 25,129 cars; California third with 19,375 
cars, followed by New Jersey with 19,021 cars; Massa- 
chusetts with 17,439 cars, and Illinois with 17,296. The 
impor-tation of motor cars is rapidly decreasing, al- 
though it is estimated that about $28,000,000 of for- 
eign cars have been imported and sold in the United 
States. It is satisfactory to know that the tide has 
turned, and that American builders are sending their 
cars abroad in increasing numbers. 

ALLOY STEELS AND AUTOMOBILE DURABILITY. 

In the fall of 1901, the writer of these lines was a 
passenger in one of the competing cars in the auto- 
mobile endurance run from New York to Buffalo — the 
first American event of its kind and magnitude. The 
car was a two-passenger phaeton, tiller-steered and 
driven by a two-cylinder motor of 8 horse-power. It 
weighed approximately 1,700 pounds, and was capable 
of a speed of about 25 miles per hour. For its day, 
it was one of the best examples of American construc- 
tion, and it completed the run creditably, requiring 
few repairs. Some of the lighter cars were practically 
rebuilt en route, and one of those finishing was even 
said to have been assembled from the unbroken re- 
mains of two similar cars that had left New York. 
Yet, despite the general excellence of that : car, some- 
thing had to happen to it. While traveling at the 
rate of 15 miles an hour (break-neck speed -in those 
days) the right front wheel parted company with the 
car, and went spinning merrily down the road, while 
the stub end of the axle, dropping unsupported, began 
to plow up the macadam as the rudderless car veered 
toward the curb. The car was short and rather high. 
By good luck it did not upset; and the driver quickly 
brought it to a stop. The steering knuckle spindle had 
broken; the steering knuckle being the short pivoted 
member at each end of the front axle, which carries 
the wheel and by its deflection controls the course of 
the car; and the spindle being the round part of the 
knuckle on which the wheel turns. That knuckle was 
a steel casting. Anyone even slightly familiar with 
the properties of iron and steel, knows that a steel 
casting which, when new, appears to be as strong as a 
forging, and which makes as good a showing under 
ordinary tests, nevertheless weakens and becomes 
brittle when subjected to repeated vibration and 
shocks. So well has the phenomenon of "fatigue" be- 
come recognized that steel castings are never used nowa- 
days in any but the cheaper and lowest-powered auto- 
mobiles, and even in them rarely save for parts not 
subjected to shock. 

In 1901 automobile constructors thought that they 
had done their whole duty if they used steel forgings 
instead of castings. To-day we know better. There 
are more kinds of steel than there are kinds of cigars. 
Any kind of steel is good for something — if it 
be only for ballast — but not many kinds are good 
enough for the severe conditions of automobile usage. 
The proportionate difference that exists between cast- 
ings and forgings is found also between forgings of 
ordinary steel and forgings of some high-grade alloy 
steels. A shaft of common machinery steel, which if 
pulled asunder in a testing machine would stretch a 
fifth or a quarter of its length before letting go, if 
used in an automobile transmission or axle will in 
time crystallize and break, with a brittle pipe-stem 
fracture, under stresses which, when it was new, would 
not even have "sprung" it. So it has come to pass 
that nickel steel, chrome-nickel steel, and chrome- 
vanadium steel have ousted the ordinary variety for 
all the more important parts of the best automobiles. 
All of these steels are much stronger than the ordinary 
simple steels, and possess in varying degrees the -prop- 
erty of resistance to the abnormal shocks of accident. 
Later investigation, however, has proved that these 
stronger and shock-resisting compound steels must be 
rigidly classified, as not only is it very important that 
the steel for such purposes should be strong and should 
resist a simple shock, but also that it should resist 
in the highest degree possible the development of that 
potential brittleness which is induced in all steels by 
prolonged subjection to repeated shock and impacts. 
In this,respect vanadium steels have shown superiority 
to all others, at least as far as laboratory tests can dem- 
onstrate. The ordinary nickel steel, unless properly heat 
treated, unfortunately possesses the power of develop- 
ing this potential brittleness almost as fast as the 
ordinary carbon steels that have been used in the past; 
hence its demonstrated superiority does not show up as 
great as simple physical tests would lead us to suppose. 
Abnormal shock due to accident may wreck the car, 
but it will be by twisting and bending, rarely in- 
deed by direct fracture. The effect of collision at high 
speed is to crumple the framework, springs, and axles 
like paper; but if the wreck is not too complete they 
can be heated and straightened as if nothing had hap- 
pened. The force required to bend such steel is almost 
unbelievable to one who has known only the common 
grades. Even transmission gears, hard and relatively 



brittle though they are, can hardly be broken with a 
sledge hammer. 

With material such as this in its make-up, the little 
8-horse-power car previously referred to might have 
gone around the world without the steering knuckles 
giving a moment's anxiety. The same betterment has 
affected every vital part of the modern automobile. 
Gears that used to be made of bronze or soft steel are 
now made of alloy steel, and are clashed into 
mesh by bungling drivers with comparative impunity. 
Instead of axles which rarely outlasted the shortest- 
lived car, we now find I-beam forgings which survive 
ditchings and upsets, the blows of cross gullies seen 
too late and taken at high speed — anything indeed, 
which the passengers themselves may reasonably hope 
to survive without injury. With the occasional ex- 
ception of the crankshaft, which still resists the efforts 
of builders to make it entirely unbreakable, because 
it is subject to a great many other considerations than 
its component metal, there is hardly a part of the 
modern automobile which, given proper design and 
workmanship, can be excused for failing in service or 
legitimately wearing out. 

To the man who buys a high-grade car of current 
model, these facts convey merely the comforting* re- 
flection that he is getting good value for his money, 
and that there is a substantial reason for the seem- 
ingly high priced of a good .machine. But to him who 
purchases a secondhand car which has seen two or 
three seasons' use,^ they mean something more impor- 
tant. So recent -has been the- general * adoption and 
intelligent treatment of alloy steels, that if the car 
was built in this country it is very likely to develop 
breakages quite unknown to its younger days. We 
have in mind a car which was built in 1903, according 
to the best standards of its time, and which had cov- 
ered many thousands of miles in honorable service. 
Naturally, it contained no alloy steel, and naturally 
it had reached the point where one or another part 
needed attention somewhat frequently. The owner 
knew it, inside and out, pretty well, and realized that 
it was only a question of time when certain parts 
were sure to "let go." But he could scarcely under- 
take to rebuild the car, and therefore contented him- 
self with going carefully over the weaker parts and 
putting them into the best condition possible. One 
day on entering a little New Jersey coast village an 
ominous grating reached his ears. He maneuvered 
the car cautiously. It ran two blocks and stopped 
with a jar — immovable as a monument. A half hour's 
work with a wrench showed that a certain ball bear- 
ing, close to one of the bevel gears in the rear axle, 
had broken and had jammed inside the axle. It was 
not so much the fault of the material as of careless 
fitting, but it was eminently the kind of thing that 
crops up after the guarantee has expired. 

Although we have mentioned this incident to illus- 
trate what may in time be expected of any car built 
less carefully and of less perfect materials than the 
best, it must not be inferred that an old car at any 
price is to be avoided. One must indeed be prepared 
to- spend money on replacements; but it is quite pos- 
sible that the parts liable to premature failure can be 
replaced with others, specially made of better ma- 
terial or design, which will outlast the car. 

Every motorist has known cars which, while of good 
design generally, had certain parts which persisted in 
giving trouble. In such a case it is a mistake to get 
rid of the car as useless, since almost invariably the 
offending parts can be corrected at much less expense 
than would be involved in the sacrifice of the car. If 
a part works loose, it is because of poor design or 
fitting. If it breaks, the remedy may be found in sub- 
stituting a new part of stronger material, if it is in- 
convenient to increase the dimensions. When a rub- 
bing part wears out quickly the chances are that it is 
insufficiently lubricated or imperfectly protected from 
dirt. To devise efficient lubrication or dust protection 
for any wearing member of a car is an easy task, and 
proper attention to it will add many miles to the car's 
service and save many dollars to the owner. 

At present automobiles wear out at a great many 
points — slowly at some, rapidly at a few. But means 
are constantly, being found to reduce the wear, and 
to render the parts easy of repair or replacement 
when worn. More than that, the multitudinous small 
joints and bearings, whose replacement is difficult and 
whose life is apt to fix the useful life of the car, are 
by degrees being made virtually non-wearing. What 
wear occurs is limited more and inor.e to the essential 
elements of motor and transmission, and renewal of 
these keeps the car in practically new condition. A 
few years from now we shall have cars which run 
almost indefinitely with only periodic overhauling 
and ordinary daily filling and cleaning, 

COST OF SUNNING A CAB. 
An owner of a motor cat- has rendered a signal serv- 
ice^by giving the operating cost of his seven-passenger 
automobile, which covered 30,000 miles in a little over 
two and one-half years. The figures are not estimates 
but are a compilatioH based on actual check payments. 



The statistics show the items of direct cost, which 
vary directly with the mileage. Cost per mile: tires, 
5 cents; gasoline, 2.7; lubricating oil, 0.2; incidentals, 
0.9; total, 8.8. The car averaged about 1,000 miles a 
month, and a yearly average of 7% miles on a gallon 
of lubricating oil. Leaving out the interest and depre- 
ciation, which is largely a matter of judgment, and 
assuming the car to be owned in a New York city 
suburb and that it made an average of 1,000 miles a 
month, the following sums up the cost for a year: 
Tires, $500; gasoline, oil, acetylene, and repairs, $500; 
chauffeur and rental of private garage, $1,300. Total, 
$2,300. 

SELECTING A CAB. 

A large family desiring a car for touring purposes 
requires something more than a five-passenger car 
with small wheels and low clearance. On the other 
hand, the automobilist who desires a car for city use 
and for business purposes is not in need of a big, 
powerful, seven-passenger touring car. Where the 
user of an automobile takes excursions in highways, 
byways, woods, and country lanes, a car with large 
wheels, ample clearance, and good underbody protec- 
tion is the kind for his purpose. For an opera car 
and a car for the park and city streets, a low one 
easy at entrance and of small power is desirable, be- 
cause it is more economical in the consumption of 
gasoline, in wear on tires, and in general operating 
expense. No car with small wheels and wide turning 
radius should be considered. A multiple-disk clutch 
is the best for smooth operation, and a selective type 
transmission is preferable. The application of ball 
bearings to the transmission and wheels of the car has 
become almost universal. Such bearings have also been 
used on the motor crankshaft by some of the leading 
French and American manufacturers, but on the whole 
they have not beep found to be as satisfactory in the 
long run as a well-lubricated plain bearing. The manu- 
facturer should be asked to give a guarantee as to the 
tensile strength and elastic limit of the steels used, as 
well as to their other properties. An axle or gear not 
made of proper alloy steel may break. 

The tyro who purchases a car is generally more or 
less ignorant of the use of the different parts. Spark 
plugs and coils are somewhat easier to understand than 
carbureters, and for this reason if a chauffeur has any 
trouble with his car, no matter what it may be, he 
blames the carbureter. The owner should understand 
that trouble may be located elsewhere than in the car- 
bureter, which pannot change without outside assist- 
ance, provided, of course, that it is rightly made 
and that the float is of the right material. Half of the 
so-called carbureter troubles are due to ignition dis- 
turbances and other engine troubles, or to a generally 
run-down condition of the motor from over-use or abuse 
without the proper care being taken of it or the neces- 
sary repairs being made. 

THE BUGGY TYPE AUTOMOBILE. 
The difficulties in the way of automobiling in the 
West are far more serious than in the East. Outside of 
the immediate vicinity of the larger cities, there are 
very few rock roads. Every rain means heavy mud, and 
the country, particularly through the middle West, 
being flat and level, this mud remains for several days 
after each rain. Beyond the middle West the roads 
are rough, rugged, full of ruts and stumps. Many 
of the streams have no bridges, and must be forded. 
The first attempt to supply a machine capable of trav- 
eling over these roads was the production of the high 
wheel or buggy type automobile, with machinery very 
similar to the regular automobile. This type has 
been brought to a remarkable point of develop- 
ment in the last few years. Among its features are the 
use of large wheels which are generally from 36 to 
50 inches in diameter, with l%?inch solid-rubber 
tires. All the machinery is carried above the axles, 
so as to give the greatest road clearance. The tires 
are wedge shaped, so that in thick mud they cut 
their way down to solid ground, and then forward 
through .the mud. A double chain drive with large" 
sprockets on the two rear wheels and small sprockets 
on the jackshaft gives considerable leverage for heavy 
pulling. A very elastic transmission is used to ease 
the machinery, so that the chance for breakage in 
rough places is materially lessened. In fact, the 
peculiar advantage claimed for this form of trans- 
mission on these Western roads, is that in hard pulls 
and heavy mud it can be set so that it will slip just 
before the strain approaches the breaking point. 



Cases are known of cranking a car while the clutch 
was left in and the gears were in mesh, with the re- 
sult that the car reversed or started ahead. Several 
accidents in which automobiles have run off ferry- 
boats have occurred in this way, viz., by the releasing 
of the emergency brake lever (which generally holds 
out the clutch) just as the engine started. A valu- 
able improvement, therefore, would be a device that 
would automatically set the gears in the neutral posi- 
tion whenever the car stops. 
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Uhe Commercial TJruck v&. the Jfforse. 



S&y benjamin {Rogers. 



The use of automobiles for delivery purposes in 
place of horse-drawn vehicles appeals to the business 
man as offering advantages in speed, radius of action, 
independence of weather conditions, and the greater 
traffic that can be accommodated in a given space, 
while to the other users of the streets their cleanliness, 
silence, and the safety that comes from more com- 
plete control make desirable their general adoption. 

The number of automobiles engaged in commercial 
service cannot fail to impress the man who has goods 



The prospective purchaser cannot estimate from the 
experiences of others the advantages of this kind that 
he will obtain from the use of automobiles, but he 
may be guided to some extent by comparing the ex- 
pense of an automobile delivery service with the cost 
of his present system. The manufacturers of automo- 
bile trucks are in a position to know the costs of op- 
erating them, for they are in constant touch with the 
concerns using their trucks, and usually have access 
to their records. A study of the accounts, however, 



I 

Annual expense per truck of operating 2-ton and 5- 
ton electric trucks in lots of 10: 

2-ton. 5-ton. 

Fixed charges $656.00 $820.00 

Operating expense 1,278.40 1,324.00 

Repairs, supplies ...... 825.3*0 1,437.20 



$2,759.70 $3,581.20 
The limit of profitable horse haulage per day with 





SAUBEB TBUCK RUNNING BETWEEN NEW YORK 
AND WHITE PLAINS. 

to deliver; but in considering their adoption, his first 
inclination is to compare the cost of operation with 
that of the horse-drawn system that he employs. As 
a general thing, he does not consider the increase in 
the volume of his business that will come with the 
extension of the district through which he can make 
deliveries, and also the quicker service that the auto- 
mobile makes possible. It is these factors, neverthe- 
less, that make the adoption of automobiles an eco- 
nomic necessity. As an example may be cited the 
case of a cracker manufacturer in one of the larger 
cities, whose automobile truck has enabled him to in- 
crease his sales by .three tons of crackers weekly. 
With horse-drawn trucks he could make deliveries only 
to the city limits, while with the automobile he can 
deliver his goods to distant suburban points, and is in 
close touch with customers that were formerly beyond 
his reach. Another case is that of a concern dealing 
in roofing materials, in the delivery of which prompt- 
ness is essential. The 5-ton gasoline truck that is in 
use averages 36 miles daily, and deliveries are made 
to points that would .be inaccessible with horse trucks 
unless a relay system was employed. Again, a New 
York department store, under a horse-drawn system, 
delivered goods for Westchester. County to a distribut- 
ing station on 125th Street, from which they were re- 
layed. The use of automobiles has moved the distrib- 
uting station to 155th Street, and the limit of delivery 
has been increased by eight miles. This concern gives 
credit for a considerable increase in its business to 
the improved and extended delivery service. 



A 5-TON "SAPID" TBUCK AND LOAD OF 6% TONS OF HABDWOOD LUMBEB AND 

DBIVEB ON SEAT. 



will give only an approximate idea of the expense in- 
volved, for the load and route conditions will result in 
a wide variance in certain items, and no estimate can 
be made of the inevitable overcharges due to inex- 
perience during the first months of operation. A con- 
siderable number of manufacturers have submitted es- 
timates of the costs of operating their vehicles, and 
the following figures have been selected for presenta- 
tion, because an inquiry among the users of automobile 
trucks has shown them to be extremely conservative. 
Proper management should make it possible to oper- 
ate any well-designed and carefully-selected truck at a 
materially reduced expense. 

Annual expense of operating a 2-ton and a 5-ton 
gasoline truck: 

2-ton. 5-ton. 

Fixed charges $965.00 $1,315.00 

Operating expense 1,215.00 1,440.00 

Repairs, supplies 700.00 1,050.00 



$2,880.00 $3,805.00 

The expense of operating horse-drawn trucks of sim- 
ilar capacities in New York city is as follows: 

2-ton. 5-ton. 

Fixed charges $223.00 $254.00 

Operating expense 2,263.00 2,471.55 

Repairs, supplies 125.00 126.00 



a 2-ton truck is 11 miles, and with a 5-ton truck 9 
miles. A 2-ton gasoline truck should have no diffi- 
culty in maintaining a daily average of 50 miles, 
while a 5-ton should cover 40 miles. The 2-ton elec- 
tric truck should average 30 miles a day, and the 5- 
ton 25 miles. While the daily cost of the horse-drawn 
trucks is less than that of the automobiles, the cost 
per ton-mile, which is the measure of the work done, 
is much higher. 

As an example of what may be expected from auto- 
mobiles under proper conditions and with intelligent 
management, the following figures merit careful ex- 
amination! They are extracted from a report made 
by the manager of the traffic department to the board 
of an express company, and embody a comparison be- 
tween the number, cost, and operating expense of the 
horse-drawn vehicles required to perform a certain 
work and the number, cost, and operating expense of 
automobiles accomplishing the same work. The fig- 
ures are compiled from actual stable and garage ac- 
counts, and are authoritative. 

Cost of fifty-three double wagons. 

39 3-ton wagons at $373....... $14,547.00 

5 2-ton wagons at $329.43 1,647.15 

9 1-ton wagons at $379.10 3,411.90 

212 horses at $220 46,640.00 

53 sets double harness at $45 2,385.00 



$2,611.00 $2,851.55 



$68,631.05 




A WHITE STEAM AMBULANCE IN SEBVICE. 

Th« steam engine is so smooth running that It la particularly well adapted for honDita) iervto* 



GBAMM-LOGAN ALL-STEEL 3-TON TBUCK. 
a. clutch ia used that can be thrown Is at high speed. 
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Annual operating expenses. 

Interest on $68,631.65 at 5 per cent $3,431.55 

Depreciation: 

Wagons, $19,606.05, at 10 per cent 1,960.60 

Horses, $46,640.00 at 13 per cent 6,063.20 

Harness, $2,385.00, at 14 per cent 333.90 

Feed and labor: 

212 horses at $26.70 per month 67,924.80 

53 drivers, at $65.00 per month. 41,340.00 

53 helpers, at $45.00 per month 28,620.00 

$149,674.05 
Cost of forty electric trucks. 

10 3-ton trucks at $3,600 $36,000.00 

Extra battery 442.20 

30 2-ton trucks, at $3,400 102,000.00 

3 extra batteries, at $376.20 .... . . 1,128.60 

Fittings for 10 trucks, at $100.. 1,000.00 



' Annual operating expenses. 

Interest on $140,5.70.80 at 5 per cent $7,028.54 

Depreciation: 

Trucks, less tires and batteries: . 

$110,742 at 10 per cent 11,074.20 

Battery trays, jars, and fittings: 

$2,978.80 at 10 per cent 297.88 

Battery plates, $14,300 at 75 per cent 10,725.00 

Tires, $11,550 at 125 per cent 14,437.50 

Current and labor: 

Complete charge, 313 days: 

3-ton trucks, 26 kilowatts, at 5 cents. . . 4,069.00 

2-tpn trucks, 20 kilowatts, at 5 cents... 9,390.00 

Garage help, 5 men 4,080.00 

40 drivers at $65 per month 31,200.00 

40 helpers at $45 per month 21,600.00. 



$113,902.12 



$140,570.80 



Saving in favor of electric trucks.... $35,771.93 



This saving is 23 per cent. 

In deciding on the type of vehicle best adapted to 
the work to be done, the purchaser must take into 
consideration the character of the load, the length of: 
the haul, and the nature of the road surfaces. For 
hauls of less than a mile there is no economy in 
adopting automobiles over horses, nor is it advisable 
when there are long waits for loading and unloading." 
The electric gives . its best service over smooth and 
level roads, and for round trips of not more than 35 
miles. It is silent, the .operation is simple, it Is eas- 
ily handled in traffic, and insurance rates are low. 
Its smoothness of operation reduces the wear on the 
tires, and the absence of reciprocating parts eliminates 
one cause of deterioration. On the other hand, gaso- 
line cars can travel for unlimited distances, are un- 
affected by gradients and adverse road conditions, and 
are the only ones that can be used for long hauls. 

In the European countries steam is being applied 
(Continued on page 63.) 





A HEAVY-SEBVICE RELIANCE TKUCK. TWO-CYCLE ENGINES ARE USED. 



ONE OF S3 WAVEBLEY ELECTBIC WAGONS USED BY A ST. LOUIS BREWING COMPANY. 
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A LAMBERT S-TON TRUCK USED FOB DELIVERING LARGE QUANTITIES OF 
PAPERS BY A CHICAGO NEWSPAPER. 



GENERAL VEHICLE COMPANY'S 3J^-T0N TRUCK IN USE BY A NEW YORK DBY 

GOODS FIBM. 




THE GRABOWSKY 1J£-TGN* DELIVERY WAGON. 

The wagon Las a quick-detachable power plant which can be taken out entirely and replaced in fifteen minutes. 



BBUSH DELIVEBY WAGONS NOW IN USE BY THE WASHINGTON, D. C, POST OFFICE. 

A. good example of the possibilities of the automobile in light service. 
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JfcyA Uen&ion Sg nit ion 6y 97(agnGto. 

&y fioffer & Whitman. 



The builders of internal-combustion engines realized ignite the charge. While this system was and still is in the development of electric currents in the wire, 
from the first that the problem of ignition was of in very general use, it is not entirely satisfactory be- an effect which is in accordance with the laws of in- 
paramount importance, and its solution has required cause of the possibility of interruptions arising from duction. 




Fig. 1.— Magnetic flow through the 
cross bar. 



Fig. 4.— The cross bar again becomes 

magnetized as the magnetism 

resumes its flow. 



Fig. 2.— Cross bar partially turned Fig. 3.— The field thrown out by the 

with magnetic flow cross bar disappears in 

through it. this position. 

CHANGES IN THE STRENGTH OF THE MAGNETIC FIELD THBOWN OUT BT THE CBOSS BAB AFFECT THE ABHATTTBE WINDING AND ELECTBIC CUBBENTS ABE INDUCED 
IN IT COBBESPONDING IN INTENSITY WITH THE EXTENT OF THE CHANGES AND THE SAPIDITY WITH WHICH THEY OCCUB, 

the multiplicity of Wires and connections, the corro- 
sion of the vibrator contacts, and the instability of the 
batteries. 

To avoid the use of batteries, experiments have been 
.made with various types of mechanical generators. 





JTffL....J 



Fig. 6.— The Eiseniann system. 



Fig 7.— The Remy armature with stationary winding 
and revolving core. 

The development of the magneto has been the result. 
This type of apparatus originated with Faraday, who 
revolved a coil of wire in a magnetic field, and dis- 
covered that changes in the degree of magnetization 
of the iron core on which the wire was wounH - edited 




^ri^ 



Fig. 9.— The Bosch system* 



careful study and exhaus- 
tive experimental work. 
The task to be achieved is 
the positive ignition of the 
charge at such a 'point in 
the compression stroke 
that complete combustion 
will result when the pis- 
ton reaches its inmost, 
point in the cylinder. On 
the variable-speed automo- 
bile engine it must in ad- 
dition be possible to alter 
the point of ignition ac- 
cording to the volume of 
the charge and its quality. 
The early "hot-tube" ig- 
nition system was soon 
displaced by the Ruhm- 
kofff coil, which was so 
modified that the high- 
voltage current from the 
secondary winding passed 
across a gap located in 
the combustion chamber, 
where it formed a spark 
Of sufficient intensity to 




1 Fig. 5.— Typical magneto armatures. 



Fig. 8.— Field and armature of Bosch high-tension magneto, t 



In the modern magneto, 
the magnetic field is form- 
ed between the poles of 
powerful U-shaped mag- 
nets, the coil that revolves 
in it being wound on an 
iron core of which the 
cross section is shown in 
Figs. 1 to 4. These parts 
are known as the arma- 
ture (Fig. 5). Whatever 
the position of the arma- 
ture in .the field may be, 
the core serves as a con- 
ductor by which the mag- 
netism may flow 'irom one 
pole to the other.. In the 
positions of Figs. 1 and 2, 
the magnetic flow is 
through the cross bar, a 
condition under which the 
cross bar becomes magne- 
tized and throws out its 
own magnetic field. When 
the armature assumes the 
position of Fig. 3, the mag- 
netic flow abandons this 
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path in favor of the two shorter paths offered by the 
side pieces, and the field thrown out by the cross bar 
disappears. On the further rotation of the armature, the 
cross bar again becomes magnetized as the magnetism 
resumes its flow through it. These changes in the 
strength of the magnetic field thrown out by the cross 
bar affect the armature winding, and electric currents 
are induced in it corresponding in intensity with the 
extent of the changes and the rapidity with which 
they occur. The greatest changes in the strength of 
this field will occur as the armature passes from the 
position of Fig. 2 to that of Pig. 4, for in that inter- 
val the magnetic field thrown out by the cross bar 
will be destroyed and then reproduced. 

During the greater part of the revolution of the 
armature, the changes in strength will be slight and 
the induced currents correspondingly small; but at 
the instant when the cross bar becomes remagnetized 
as the armature leaves the position of Fig. 3, the cur- 
rent will be of sufficient intensity to produce satisfac- 
tory ignition. This condition will exist twice during 
each revolution of the armature, and it is necessary 
for the armature to be driven in such relation to the 



While the make-and-break system as a whole did not 
solve the ignition question, it showed the magneto 
to be greatly superior to a battery as a source of cur- 
rent. This advantage does not lie -alone in the me- 
chanical production of current, but also in the simpli- 
fication of engine operation; for with a magneto it is 
unnecessary to alter the point of ignition with each 
change in engine speed, as is required with a system 
employing a battery. The intensity of the current 
being in accordance with the armature speed, and 
this being in direct relation to the speed of the crank 
shaft, an increase in the speed of the engine due to 
opening the throttle will result in the production of a 
current of greater igniting value. Except for extreme 
changes in speed, or under special conditions, the 
effect of advancing or retarding the spark is obtained 
without the use of the spark-control lever. 

The advantages of the magneto have led to its ap- 
plication to high-tension or jump-spark ignition, and 
to a development that has made the ignition system 
one of the most trustworthy parts of the car. This 
evolution has developed two distinct types of magnetos, 
both of which are driven synchronously with the en- 



which is located at the end of t. armature shaft. 
From this point the circuit continu to one terminal 
of the primary winding of the coil, t ^e other terminal 
of which is grounded. The grounded part of the in- 
terrupter, a pivoted lever, is operated by a cam car- 
ried on the armature shaft, and makes and breaks 
contact with the insulated part. The cam is set in 
such relation to the armature that the breaking of the 
circuit by the interrupter coincides with the produc- 
tion of maximum current in the armature winding. 
When the interrupter is making contact, the magneto 
current is offered two circuits by which it may flow 
to ground, one being through the interrupter and the 
other through the primary winding of the coil. The 
resistance of the former being low, the current takes 
that path in preference to the other, which is of higher 
resistance. When the current reaches its maximum 
the cam breaks the interrupter circuit, and the only; 
path by which the current can then flow to ground is 
that offered by the primary winding of the coil. This 
sudden and intense flow causes the core of the coil to 
throw out a powerful magnetic field, which induces 
a current in the secondary winding of from 20,000 to 




A. Insulated interrupter contact. B. Grounded contact on lever. C. Contact adjusting device. D. Cam. 
TTFICAL MAGNETOS USED ON AMEBICAN CABS. 



crank shaft that each production of maximum cur- 
rent coincides with the ignition point of the cylinder 
to be fired. 

Magnetos were first applied to the ignition of auto- 
mobile engines on Mercedes cars, the system employed 
becoming known as low tension, or make-and-break. 
The maximum pressure develops 3 by these magnetos 
being in the neighborhood of 100 volts, it can not 
overcome the resistance of the gap existing in the 
spark plug, and use is made of a device known as an 
igniter. This projects into the combustion space, and 
is connected with the magneto in such a manner that 
the circuit is made and broken as its two points 
touch and then separate. By breaking the circuit at 
the instant when ignition is desired, and having this 
action coincide with the production of maximum cur- 
rent by the magneto, a spark or flame* of high igniting 
power is obtained. The advantages of this system 
were recognized • immediately on its introduction, but 
the frequent adjustment made necessary by the wear- 
ing of the igniter parts, and the mechanical difficulties 
to be overcome in making an igniter that is reliable 
and proof against leakage of compression, prevented 
}ti general adoption. 



gine by gearing. One type generates the high-ten- 
sion current direct' from the magneto r (-mature and 
the other uses an induction coil for raisii ; the voltage 
to the potential necessary for jump si irk ignition. 
All commercially successful systems are ilong one or 
the other of these' lines. 

The Eisemann and Remy and similar systems are a 
development of the logical attempt to make use of a 
magneto as the source of current for a high-tension 
or secondary coil. Their direct connection with the 
primary winding of the coil would not give satisfactory 
results, for the gradual rise in the intensity of the 
current would give correspondingly gradual changes 
in the magnetization of the core of the coil. Good re- 
sults will be obtained only when the magnetic field 
thrown out by the core of the coil changes its strength 
abruptly, and to attain this end use is made of a de- 
vice known as an interrupter or circuit breaker. . Fig. 
6 illustrates the general principles of the Eisemann 
system. 

The magneto itself is. of the low-voltage type, giv- 
ing a current at from 20. to 40 volts only. One end 
of the armature winding is grounded, the live end 
passing to the insulated contact of the interrupter, 



40,000 volts. This current • is passed to : the proper 
spark plug through the medium of .. a distributer 
located on the magneto and. driven by the armature 
shaft. A condenser is connected across the interrup- 
ter contacts to reduce the sparking as the circuit' is 
broken, aad to effect a more abrupt change in the 
magnetic field of the coil. 

In the Rf^ny magneto the winding, which is station- 
ary, is connected through the magneto circuit breaker 
with the primary, of the spark coil. The circuit- is 
mechanically broken during the current wave or im- 
pulse generated by the magneto. The current wave 
generated, due to design of the magneto, retains prac- 
tically its maximum strength for over 45 deg., of the 
inductor's revolution. It is claimed for this construc- 
tion that it permits of a very large timing, range for 
advancing and retarding the ignition point without 
weakening the spark. The timing of the spark is ac- 
complished by shifting the circuit breaker around the 
armature •■ shaft, to which is attached the circuit- 
breaker cam. 

This arrangement is frequently confounded - with 
the true high-tension magneto system, and spoken of 
{Continued on page 68.) 
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Our jCegion Zures and Uheir XJroubiea. 



S&y Orrel j(. Parker. 



Tires have long been made the scapegoat for a great 
many automobile ills. Not only is the tire blamed for 
any breaks or derangements of machinery, but during 
contests of both speed and endurance, the words "tire 
trouble" are supposed to be sufficient excuse for almost 
any delay. From their very nature and from the work 
they are called upon to perform, tires are subject to 
severe wear and are apt to be sources of trouble, hut 
it is safe to say that ninety per cent of tire trouble 
arises from causes that can be removed. 

A discussion of automobile tires is very much like 
a discussion of footwear, for the needs of self-propelled 
vehicles in the way of tires are as varied and diversi- 
fied as the varieties of footwear Heeded by the different 
races and nations of mankind. In selecting tires for 
a car, the same, judgment and discretion is necessary 
as in selecting shoes. Dancing pumps that w ear satis- 
factorily in the ballroom would not last very long 
while. tramping through the woods or mountain climb- 
ing. A track athlete would make a very poor showing 
if he -were shod with a miner's hobnailed boots, and 
ordinary walking shoes would give a miner very poor 
service. 

Tires- may be roughly classified, as pneumatic, solid, 
and special. The pneumatic tire is again subdivided 
into the "single-tube" or "hose-pipe" tire, which is now 
very little used, and the almost universal "double-tube" 
tire. A double-tube pneumatic tire consists of an outer 
shoe or casing, which is designed to be more or less 
readily removed, within which there is an inner tube 
or air chamber. The inflation of the inner tube 
usually serves the double purpose of holding the tire 
securely to the rim and at the same time inflating 
the "tir.e sufficiently to sustain the weight of the vehicle. 

A single-tube tire, as shown in Fig. 1, is usually 
secured to the rim of the'wheel by means of bolts or 
lugg. Tires of this type are generally credited with giv- 
ing very good service, except that fa the case of a 
puncture it is exceedingly difficult, if not impossible, 
to. repair the tire properly. Tires of small size can 
sometimes be "repaired by cementing an inserted plug, 
but larger size single-tube tires can be repaired only 
by cutting down through the various layers of fabric 
to the inside layer of rubber, which is designed to 
hold the air. After this has been vulcanized, the fab- 
ric is again built up layer by layer, and the outer 
covering aid tread is put on last of all. 

With the exception of one special type of pneumatic 
tire, which is bolted to the rim and not held on by 
the inflation of the inner tube, practically all double- 



tube tires can be classified as "clincher" or "Dunlop." 
Tires of the Dunlop type (Fig. 2) have wires in each 
side of the tire, as indicated by the letters A and A', 
which keep the tire from enlarging as it is inflated 
against the rim. The. clincher type of tire is very 
widely used, and is again divided into two classes: 
the ordinary clincher (shown by Fig. 3) and the quick 
detachable (shown in Figs. 4, 5, and 6). The regular 
clincher tire is made usually with a bead which is 
more or less flexible, so that it can be stretched over 
the one-piece clincher rim on which it is- used. On 
the other hand, the_ quick-detachable type of clincher 
tire is manufactured usually with a hard bead, which 
is designed not to stretch, for the reason that the 
lugs or stay bolts which are generally employed with 
the regular form of clincher tire are nearly always 
emitted in the quick-detachable type of clincher tires. 
Quick-detachable is a term now applied to clincher 
rims of any form which permits the removal of the 
outer flange, so that the casing containing the inner 
tube can be slipped on. After the outer flange or ring 
is put in place, the tire is inflated, as in the case of 
the regular clincher form of tire. A great many peo- 
ple confuse quick-detachable tires and -demountable 
rims. All of the demountable rims manufactured in 
this country (with the exception of one of the bol ted- 
on type) use the regular one-piece clincher rim, and 
the regular form of clincher tire. This one-piece 
clincher rim is fastened to the wheel in some manner 
which permits it to be more or less readily removed. 
We have no time or space in this article to go into a 
discussion of the various mechanical means by which 
this is accomplished. It is sufficient to say that on 
some forms of demountable rims, the ordinary long 
valve stem can be used, while on others it is necessary 
to use a short valve stem, which does not extend more 
than a small fraction of an inch within the interior 
circumference of the rim. The difficulty with this 
form of rim is that air can be pumped into the tire 
only when the rim is removed from the wheel. To 
overcome this difficulty, some demountable-rim manu- 
facturers who cannot conveniently -use a long stem, 
employ an L-shaped stem, which protrudes slightly 
from the side of the tire close to the rim. At least 
one form of demountable rim permits the use of regu-. 
lar long-stem lugs. Nearly all others require the use 
of what are called short lugs, which are held in place 
by a bolt or screw extending but a small fraction of 
an inch within the inner circumference of the rim. 
Most demountable rims require attention, on account 



of the loosening of the mechanical fastenings. The 
short lugs seem to work satisfactorily, but demount- 
able rims which have inaccessible air valves are apt 
to give trouble. It may be said that, with this excep- 
tion, most forms of clincher tires give satisfactory 
service upon demountable rims, and that the terrors 
of a deflated tire are very much lessened by having 
an extra tire already inflated upon a rim ready to 
take the place of the one which has gone out of com- 
mission. - .'„'..: 

Each type of pneumatic tire is manufactured with 
treads of various kinds. Perhaps the plain smooth 
rubber tread is most generally used, but many manu- 
facturers have a special form of raised, grooved, or 
corrugated rubber tread, each supposed to have spe- 
cial merit in preventing skidding and in wearing well. 
Various forms of steel studs and leather strips are 
also used to prevent skidding and slipping, not to 
mention combinations of wire and rubber for the 
same purpose. The recent offerings of tires made 
wholly or in part from leather are the result of the 
high state of perfection to which the mineral tanning 
processes have been brought, rendering, the leather 
used so exceedingly tough yet soft and pliable as to be 
practically puncture proof. One recent make of tire, 
which combines in its composition leather, canvas, and 
rubber, with -cold-drawn steel rivets for anti-skidding 
purposes, is distinguished from others of its kind by 
the fact that the leather tread is so designed in alter- 
nate layers that each section is renewable, and the life 
guaranteed by the maker is from 5,000 miles for the 
larger sizes to 10,000 miles for the 3-inch and 3%r 
inch sizes. Each of these forms of tread is per- 
haps well suited to certain conditions. Tires which 
give very good service when used in the city upon 
asphalt do not always prove satisfactory when used 
upon country roads. It seems that combinations of 
metal and rubber, or metal, leather, and rubber, do 
not last as well as treads that are made of rubber 
alone. Whatever form of non-skid tread is used, it is 
found of little value when an automobile encounters 
really deep mud or snow. . Under these more severe 
conditions, all drivers of experience use some form of 
chain. Apparently smooth all-rubber tires are most 
economical and satisfactory for ordinary use, and 
chains used in connection with these tires form the 
best combinations for severe conditions of travel. 

Every automobile owner is interested in what causes 
tire trouble, and is anxious to know by what- means 
it can be avoide'd. In the first place, too much must 
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not be expected of a pneumatic tire. A new tire prop- 
erly designed for the work it has to do should run 
about 2,000 miles without trouble, except in case of 
direct injury through a cut or a puncture. After the 
first two or three thousand 1 miles, trouble is to be ex- 
pected. I know of one very prominent automobilist 
of considerable experience who renews his tires after 
about 2,000 miles, and says that what he loses is 
more than made up by what he saves in the way of 
trouble when he tries to wear out the tires completely. 
Overloading and under-inflating are the two things 
which perhaps shorten the life of a tire more than 
anything else. 

Too many manufacturers have been inclined in the 
past to equip their cars with pneumatic tires of too 
light weight. To lessen the cost of his product, the 
tire is the first thing upon which the manufacturer 
economizes. Sometimes tires of inferior quality are 
used, but generally the "economy" is attained by equip- 
ping the car with tires a size or two too small for the 
weight to be carried. Many times the manufacturer 
Is not to blame for overloading the tires, for the rea- 
son that the owner of the car puts a ' tonneau on a 
runabout, or replaces a touring car body with a heavy 
limousine. This overloading of tires is sure to cause 
trouble; and very greatly shortens the life of a tire. 
Each size and weight of pneumatic tire is designed to 
carry a certain load, and to stand certain strains. If 
the load or the speed is very greatly increased, the 
strains upon the tire increase in even a greater pro- 
portion. There is no better investment than the 
slightly increased cost of larger tires. A tire with 
a comparatively light load upon it will run many 
times as far as the same tire with a slight overload. 

Under-inflation is the cause of about as much trou- 
ble as overloading. A pneumatic tire is depressed or 
flattened slightly at the point where it rests upon the 
ground, and this point of flattening travels round and 
round the tire as the tire rolls along the road under 
the wheel. This flexing or bending of the tire gives 
the pneumatic tire its easy-riding qualities. If a tire 
is pumped up too hard, the weight of a car is not 
sufficient to flatten it, and the tire rides hard. On 
the other hand, if the tire is not sufficiently inflated, 
the tire flattens too much (Fig. 7). This flattening 
causes an excessive bending of the walls of the tire. 
A piece of wire may be broken by being bent back 
and forth a sufficient number of times. In the same 
way a tire will give way or blow out when its sides 
are flexed or bent too often. Pneumatic tires are de- 
signed and constructed to stand a certain amount of 
this bending, but under-inflation causes such severe 
bending that the life of a tire is very greatly short- 
ened. A tire which will run 3,500 or 4,000 miles prop- 
erly inflated, will have its life shortened to 1,500 or 
2,000 miles or even less when run with poor inflation. 
The excessive flexing or bending of the sides of a 
tire also causes the tire to heat up. Rubber is vulcan- 
ized at a comparatively low temperature, and excessive 
heat is very injurious to the casing and inner tube. 
A tire which is properly designed will stand a pres- 
sure many tiroes greater than that which is ever put 



on a tire in use. Pew tires are ever injured through 
over-inflation. Every tire manufacturer continually 
urges his customers to keep tires properly inflated. 

If a tire is constructed with many layers of fabric, 
so that the walls of the tire are very thick, two diffi- 
culties are at once experienced. The bending of the 
sides of the tire as the car runs causes excessive heat- 
ing. This bending also causes the different layers of 
fabric to separate. Besides, a tire frequently "rim- 
cuts," and is injured by having the steel rim pressed 
down against it. Tires that have heavy thick walls 
frequently give good service if they are kept well 
inflated, while, on the other hand, under-inflation 
causes them to "rim -cut" and blow out very quickly. 
Some tires, especially those of foreign manufacture, 
are very thin and flexible. They are made of strong 
fabric and high-grade rubber, and are less liable to 
injury through under-inflation. The bending of the 
sides of the tires also generates less heat, because 
the sides of the tire are thinner. Such tires are serv- 
iceable on good roads and at high speeds, but fre- 
quently they do not stand the cuts of a rough coun- 
try or mountain road as well as a heavier form of tire. 

A defective rim will also frequently shorten the life 
of a tire. A dent in the rim may cause undue strain 
upon the fabric at that point. Sometimes a rim which 
has been run without a tire is slightly flattened down 
and sharpened, so that a tire will not fit exactly, and 
is cut and injured by the rim. Persistent trouble with 
one wheel usually results from this cause or from the 
wheels being out of line. Any mechanical derange- 
ment of the car or its mnning gear which causes a 
wheel to be out of line, or the bending of a wheel 
which causes it to "wobble" as it goes round, will 
soon cause trouble with the tire. In the same way 
unequal action of brakes on the rear wheels, by which 
all the braking strain comes upon one. wheel, or an 
improper design of the differential, which causes more 
driving strain upon one wheel than the other, will 
cause that particular tire to show excessive wear. 

Other things being equal, the wear on tires is pro- 
portional to the skill and care used in driving. A 
driver who starts his car suddenly, jumps into high 
gear within a few feet, comes up at full speed to 
within a few feet of the place where he wishes to 
stop, and then puts on the brakes hard, subjects his 
tires to unnecessary wear and to excessive strains 
which greatly shorten their lives. In the same way 
a driver who applies excessive power, and unneces- 
sarily spins his wheels upon a wet pavement or muddy 
or sandy road, grinds down his tires. The sides of 
tires are very frequently injured by being needlessly 
run in narrow ruts,, or by being rubbed up against 
the curb when stopping or by turning a corner too 
sharply. Perhaps the greatest strain is placed upon 
tires in taking curves and turns at too high a speed. 
Everyone knows that it takes a great deal of power 
and force to change the direction of a moving, body. 
Friction between the roadway and the tires causes 
this change of direction, thus producing very great 
side strains upon the tires (Fig. 8). The frequency 
with which tires explode at turns should be a suffi- 



cient warning even to. the most reckless driver. The 
slower the speed with which corners and curves are 
taken, the longer tires will last. The life of the tire 
can also be increased by throwing out the clutch in 
going around corners and over severe bumps. The 
differential or equalizing gear works when a car turns 
a corner. It does not turn as readily when transmit- 
ting power as when running idly. One racing driver 
of worldwide reputation goes so far as to assert that 
a differential gear does not work at all when a car 
is rounding a curve under power. If the differential 
does not work, the rear tires must slip and undergo the 
strains and wear that go with slipping. Many auto- 
mobiles are so designed that when the body of the 
vehicle is jounced up and down, as when crossing 
raised car tracks or similar obstructions, motion is 
transmitted by the body of the vehicle to the tires 
through the driving chains or driving shaft. This 
slight jerking back and forth of the tire, which an 
owner could hardly discover, is given by engineers 
as the reason why some cars are especially hard on 
tires. 

The lightness and resiliency of air are responsible 
for the worldwide adoption of pneumatic tires in spite 
of their many shortcomings. That the expense and un- 
certainty of pneumatic tires have caused thousands 
of inventors to try to solve the problem of providing 
a trustworthy resilient tire, is shown by the three thou- 
sand patents on improvements in tires which have 
been issued by the United States Patent Office. Of 
course, a vast majority of these patents are worth- 
less, because they were taken out by men with no 
experience in the manufacture or use of tires. 

Various forms of internal puncture protectors have 
been devised. Some consist of layers of felt, and 
others of disks of metal between layers of fabric. 
These are usually crescent shape in design, and are 
placed between the inner tube and the casing (Fig. 9). 
Under favorable conditions some of these protectors 
have been known to stay in a tire for a considerable 
period of time without causing trouble. No doubt 
they prevented many possible punctures. As a gen- 
eral rule, however, the introduction of any material 
between the casing and the inner tube soon causes 
trouble. The continuous flexing or bending of the 
tire, especially when run with under-inflation, soon 
causes a breaking or derangement of the internal pro- 
tector. The added thickness also causes excessive heat- 
ing. For these reasons the use of internal protectors 
of these types has not become very general. 

In seeking to protect a tire from puncture, a great 
many forms of external protectors have been devised. 
They are usually made from leather or from fabric 
and rubber, and are frequently covered with rivet 
heads or metal studs (Fig. 10) . Sometimes these pro- 
tectors are placed over the casing when the tire is 
deflated, and are. held. on by inflation. In other cases 
there are metal hooks, which catch under the edge of 
the clincher rim. Other types of protectors are. held 
on by rings and by buckles. Such protectors are 
usually rather expensive, and cost perhaps about hajf 
(.Continued on page 65.) 
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The successful operation of any kind of automobile, 
be it a touring car, commercial vehicle, motor, cycle, 
or motor boat, depends to a great extent on the proper 
lubrication of all the many working parts, a fact which 
is very often overlooked by both owner and chauffeur, 
and which results in 
shortening the life of the 
vehicle and in large repair 
bills. If a car has been 
neglected for any length 
of time, as far as conscien- 
tious lubrication is con- 
cerned,, nearly every mov- 
ing part becomes badly 
worn. Fifty per cent of 
all repair bills could easily 
be saved if the chauffeur 
would lubricate the entire 
car systematically. 

Of all the troubles which 
may occur, those resulting 
from faulty lubrication are 
the most serious because 
they can be remedied usu- 
ally only after long delay 

on the road. In many cases, however, the car must 
be towed home, so that the defective part may be 
renewed. Other troubles, such as those caused by 
faulty ignition, carburetion, or even tire troubles, can 
be remedied quickly. Moreover, the chauffeur is 
usually warned in these cases. Lubrication troubles, 
however, appear suddenly. 

To be able to lubricate our ear properly, it is abso- 
lutely necessary to have a system of lubricating. In 
other words, we must lubricate certain parts daily, 
some weekly, and others monthly. In addition, we 
must understand the nature of the lubricants used, 
and the devices employed to take care of the indi- 
vidual lubrication of bearings. We must familiarize 
ourselves, therefore, with the following: 

1. Lubricants, their nature in general. 

2. Lubricants used on a car, which may be subdi- 
vided into the following groups: (a) Liquid lubri- 
cants (cylinder oils). (b) Semi-liquid lubricants 
(non-fluid oil, vaseline, greases). (c) Solid lubri- 
cants (graphite). 

3. Lubricating oil tests: (a) Specific gravity, 
(b) Viscosity, (c) Evaporation or volatility, (d) Flash 
and Are test, (e) Cold test, (f) Acid test. 

4. Lubricating systems: (a) Grease cups, (b) 
Gravity feed, (c) Pressure feed, (d) Mechanical force 
feed, (e) Splash system. 

5. How to lubricate the car systematically: daily, 
weekly, semi-monthly, monthly. 

6. General remarks. 

Lubricants : Their Nature in General. — The majority 
of oils and lubricants marketed as automobile oils 
to-day by a very large number of concerns are made 
by the Standard Oil Company. Numbers of small 
Jobbers have helped considerably to confuse matters 
by selling one of the Standard Oil Co.'s ordinary ma- 
chinery oils as a special automobile oil. 

Hydrocarbon oils are strictly mineral oils, free from 
acid, and having petroleum as a basis. They are sub- 
divided into residual oils and distillate oils. Residual 
oils are the products left over after the more volatile 
oils (gasoline, kerosene) have been volatilized dur- 
ing the process of distillation. They consist of hydro- 



gen and carbon only. Distilled oils are produced by 
distilling, deodorizing, and coloring by chemical treat- 
ment the petroleum tar which is left after all residual 
oils have been obtained.. The "lubricating qualities 
of a mineral oil are greatly increased by compounding 





Fig. 1.— VISCOSITY TEST. 



Fig. 2.— FLASH TEST. 



or mixing it with some fatty oil (animal or vegetable), 
such as sperm, lard, tallow, fish oil, or vaseline. At 
high temperatures most of these oils, however, lose 
their lubricating qualities. Vegetable and animal oils 
are liable to decompose at high temperatures and then 
liberate acids (injurious to metal) or tar. To the 
group of animal oils belong: (a) The blubber of the 
whale (sperm-oil); (b) neatsfoot oil, from boiled cattle 
feet; (c) lard oils; (d) tallow; (e) fish-oils. 

To the group of vegetable oils belong: (a) linseed 
oil, obtained by compressing flax seed; (b) cotton-seed 
oil, produced by grinding, steaming, and pressing the 
seed of the cotton plant; (c) olive oil, from olives; 



able the reader to compare some of the best-known oils 
on the market to-day. For obvious reasons manufac- 
turers' names have .been omitted. The writer advises 
that every owner comply with the lubricating directions 
furnished by the manufacturer of the car. This is the 

cheapest and best course 
to follow, for the maker of 
the car has in most cases 
tried out a large number 
of leading lubricants, and 
if he recommends a cer- 
tain brand, he does it only 
because he has found it 
particularly satisfactory. 

Gas -Engine Cylinder 
Oils. — In cylinder and pis- 
ton lubrication, where very 
high temperatures prevail, 
not only the viscosity and 
purity but also the flash 
point will have to be con- 
sidered. The flash point 
should not be below 410 
deg. F. Cylinder oils 
should not decompose at 
The price varies from 50 cents to 
Inferior oils cause knock- 



high temperatures 

75 cents a gallon wholesale. 

ing and gumming of rings. 

Sem,i-Liqwid Lubricants (Non-fluid Oils, Vaseline, 
Greases). — To this group belong the partially lique- 
fied oils, which should be free from acid and manufac- 
tured from mineral oils only. Generally they exist 
ia a plastic condition, flowing slowly to the bearing, 

TESTS OP SOME LEADING LUBRICATING OILS. 
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50 
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10 


0.892 


55 


500 


560 


11 


0.905 


27 


400 


450 


12 


0.895 


47 


430 


470 




Fig. 4.— GRAVITY FEED OILING SYSTEM. 



The oil flows from the crankshaft into the oil well 5, and is pumped from 
there into the tank A at the cylinder heads. It flows by gravity to the main 
bearings and oilways drilled in the crankshaft to the connecting-rod bear- 
ings. The oil pnmp. not shown, is at C. D is a glass showing height of oil 
in the reservoir. 



Oil cover. Grease cap. Grease cup. 

Fie. 3.— TYPICAL LUBRICATING DEVICES. 

(d) palm oil, from African palm nuts; (e) resin oil, 
produced by distilling the resin of pine trees; (f) 
castor-oil. 

As far as the origin of petroleum or crude mineral 
oil is concerned, it must be said that the opinions of 
scientists, chemists, and geologists still differ consider- 
ably. Some say that crude oil comes from inorganic 
substances, while others claim that it is of organic 
origin. At any rate, one fact remains': All mineral 
cylinder lubricating oils contain carbon, although 
some manufacturers try to impress on the public that 
their products "will not char," "contain no carbon 
whatever," or "will deposit no carbon." These broad 
claims show how very, very little some oil dealers 
seem to know about their own products. While 
all oils deposit some carbon, different brands will 
deposit different percentages of carbon, depend- 
ing also on conditions in cylinders. 

Obviously, the oil that deposits the least car- 
bon will be the best to use. By filtering an oil, 
one can reduce its carbon-producing qualities. 
The more an oil is filtered, the lighter and clearer 
in color it becomes. In its natural state, oil is 
greenish black to dirty dark brown in color. A 
completely filtered oil would be water white or 
colorless. Partially filtered oils are of a reddish, 
yellowish, or straw color. 

Liquid Lubricants (Cylinder Oils). — Marine 
steam engines are strictly high-speed engines, 
the steam itself being of very high pressure and 
high working temperature. Therefore oils which 
may give perfect satisfaction on slow-running, 
low-pressure stationary steam engines cannot be 
used. A good automobile steam-engine oil should 
have the following qualities: High flash test 
(600 deg.), and sufficient viscosity to adhere to 
the very hot cylinder walls. The table will en- 



and beginning to lubricate as soon as applied. Non- 
fluid oils (vaseline) have special oil cups in which 
the lubricant is forced to the bearing by spring pres- 
sure (Fig. 3). When using greases, however, screw 
pressure cups turned by hand are employed. Greases 
in general are nothing but mineral oils, thickened with 
tallow, soaps, graphite, chalk, starch, etc. Some of 
these ingredients, added to thicken the oils, actually 
increase their lubricating quality. This is true of 
graphite. More often, however, they increase the man- 
ufacturer's profit. They are employed to lubricate 
steering connections, wheels, water pumps, universal 
joints, ball bearings, and transmissions and main-bear- 
ings of 2-cycle engines. 
Non-fluid oils are mineral oils so treated as to be- 




Fig. S.— SPLASH SYSTEM OF LUBRICATION. 

.4-isacock to teat level of oil. 9 I* a drain cock. 
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come partially solidified. Their consistency varies 
but little with changes of temperature. They have 
the advantage over regular oil that they do not drip. 

Solid Lubricants (Graphite) . — Graphite is one of the 
best lubricators known and can be used in most parts 
of the car, added to the oil, which then carries it to 
the bearing proper. Mixed with grease, forming a 
heavy paste, it has been used successfully in slow- 
running journals, transmissions, or wherever very 
heavy surface pressures exist, or wherever oil does not 
permanently identify itself either with the journal or 
bearing but forms an intermediate film only, depend- 
ing on the pressure transmitted and the viscosity. 

Graphite forms hardly any film between rubbing 
surfaces, but associates itself with either one or the 
other or both working parts. It acts like a filler or 
veneer and is of great value when used on poorly 
surfaced machine-parts. It is marketed in two forms — 
amorphous (or powdered) and "flake" — and in connec- 
tion with cup grease, universal-joint and gear-case 
compounds, good for chains and fiber cam-shaft gears. 
Mixed with quickly-drying shellac, it forms a rust- 
proof coating for rims. Threaded connections treated 
with a mixture of graphite and oil will form tight 
joints, but can nevertheless be easily removed. 

Oil Tests. — As the conditions (temperature and pres- 
sure) under which lubrication must take place are so 
changeable throughout the various moving parts of an 
automobile, the greatest care should be exercised in 
selecting lubricants. To be able to judge oils it is 
necessary to be acquainted with the various tests 
which are made to determine their qualities. In the 
following these tests are as briefly described as pos- 
sible. 

1. Specific Gravity. — The relative weight of an oil 
as compared with that of water at a given tempera- 
ture is called specific gravity of the oil, and is meas- 
ured in degrees Baume. Only manufacturers conduct 
specific gravity tests. 

2. Evaporation, or Volatility. — The amount of oil 
lost by evaporation is determined by the saucer test, 
which consists in exposing an oil in a flat receptacle 
to a temperature of from 200 to 250 deg. F. for twelve 
to twenty-four hours. The test is made chiefly by 
manufacturers, but can be made by the automobile 
owner. 

3. Viscosity. — Of all oil tests, this is probably the 
most important. By it we determine the fluidity 
or body of an oil at certain temperatures. For instance, 
the body or thickness of a cylinder lubricating oil 
at normal temperature is absolutely no guide to its 
lubricating quality. It will be much thinner at higher 
temperatures, such as we find in the cylinders of a 
gas engine, where the normal temperature is not 
lower than 200 deg. F. and rises to 350 deg. F. Vis- 
cosity, properly speaking, is the cohesion of the oil 
molecules, and defines their adhering qualities to 
the metal surfaces which they are to separate and 
lubricate at given temperatures and pressures. The 
viscosity test consists in determining the length of 
time in seconds it takes a certain amount of oil to flow 
through an aperture such as a small tube of a given 
size and length. The temperature of the oil is kept 
either at 100 deg. F. or 212 deg. F. It is essential that 
this temperature be carefully maintained throughout 
the test. The body of most oils raised to 300 deg. F. 
is only about 2 per cent to 6% per cent of the body at 
70 deg. F. (See Fig. 1.) 

4. Flash and Fire Tests. — The flash point of a lubri- 
cating oil is the temperature which, a burning taper 
being held over the surface of the oil, will produce 
a flame. Only the vapors which have risen from 
the surface of the heated oil are ignited, however, and 
not the oil itself. Hence the flame is almost immedi- 
ately extinguished. By the fire test, we determine 
the temperature at which an oil takes fire and con- 
tinues to burn when brought in contact with a burn- 
ing taper. (See Fig. 2.) 

5. Cold Test. — Lubricants, in general, when ex- 
posed to low temperatures, congeal and set more or 
less, thereby clogging lubricators, oil feeds, etc., and 
ceasing to lubricate on the one hand or increase 
friction on the other. A motor is started with greater 
difficulty in cold than in warm weather. A large 
number of "manufacturers put three grades of gas 
engine cylinder oil on the market. These are the light, 



medium, and heavy qualities, often called summer 
and winter oils. The cold test of a fairly light oil 
is the temperature at which the oil starts to congeal 
and stops flowing. When testing heavier lubricants, 
the oil to be tested is first frozen, and the tempera- 
ture is taken at a point at which it starts to flow 
again. In a cold test for steam cylinder oil the con- 
gealing point is about 45 deg. F. Machine and engine 




Fig. 9.— LUBRICATING DEVICES ON DASHBOARD. 

oils congeal at about 32 deg. F. There are some light 
oils which are specially manufactured for winter 
use, having a cold test as low as deg. F. 

6. Acid Test. — When using greases or non-fluid oils 
for ball bearing lubrication, it is essential that they 
be free from both mineral acids and fatty acids (due 
to bad refining or presence of some fatty oil). A 
simple and practical method of testing for acid is to 
take a polished steel plate or rail and partly cover it 
with a strip of flannel or lamp wick which has been 
saturated with the lubricant to be tested. This done, 
it Should be exposed to the sunlight for a day or two. 
The flannel should then be removed and the plate or 
rail wiped dry. If the lubricant is free from acid, the 
steel will have retained its' old gloss. If,, however, 
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Fig. 10— VARIOUS TYPES OF OILING SYSTEMS. 

dull spots have developed on the surface covered by 
the flannel, it is a sure sign of the presence of acid. 
Lubricating Systems. — Grease Cups (Fig. 3). — There 
are several types of grease cups in use to-day. These 
are: (1) Magazine grease cups, used to lubricate 
more than one bearing. In these a comparatively thin 
grease should b'e used. (2) Small grease cups. located 
on the bearings' proper. The grease is forced to the 
bearing either by spring pressure (thin grease or non- 
fluid oil) or by hand pressure (thick grease). In many 
instances the main shaft bearings of transmission 
cases are lubricated separately by grease cups, which 
are generally located under one of the side members 
of the frame. Care should be taken that the grease 
actually gets to the bearings, as the pipes leading 



from the cups to the bearings must be filled eompletely 
before any grease will lubricate the bearings. The 
ordinary commercial grease cup should not be used 
on automobile work, as the cap is very easily un- 
screwed by the vibration of the car and then falls off. 
Only self-locking cups are to be recommended. 

The Gravity Feed System (Fig. 4). — Probably the 
simplest system used to convey lubricating oils to 
their respective bearings is the gravity system. The 
oil flows by gravity from a cup or a tank to. the bear- 
ing through small copper pipes. The amount is regu- 
lated by a needle valve for a certain number of drops 
per minute, which can be counted as they leave the 
oiler and pass through a sight (glass) tube before en- 
tering the feed pipe. In cold weather care should be 
taken that the oil actually reaches its destination. 
If the oil proves too thick and a thinner grade cannot 
be procured at once, it may be thinned with a little 
kerosene. Perfectly clean oil should be used, for the 
least foreign matter is liable to stop up a small open- 
ing in the needle-valve through which the oil drops. 
When the system is used to lubricate engine cylinders, 
a pressure-tube 'must be provided inside of the gravity- 
feed cup, so as to allow for all back pressure from the 
cylinder. 

The Splash System (Fig. 5). — This system is ex- 
tensively used to lubricate the motor and transmis- 
sion. The crank case is filled up to a certain level 
with cylinder lubricating oil, in which the revolving 
crankshaft and connecting rods dip, splashing the oil 
over the crank-case interior. In some cars the entire 
motor is lubricated by the splash system (cylinders, 
camshafts, and connecting rods). To replenish the 
lubricating oil in the crank case, the drain plugs on 
the bottom are first unscrewed to let the old oil run 
off. The crank case is then washed out with kerosene. 
This done, the drain plugs are screwed up tightly, 
and the pet-cock on the side of the base is opened. Oil 
is then filled in until it starts to run out of the pet- 
cock, which indicates that the proper level inside has 
been reached. This should be done every two weeks, 
besides daily pumping in a small amount with the 
dashboard hand pump, especially when touring. Usual- 
ly, however, the cylinders and main bearings of the 
motor are lubricated by a dashboard oiler (force feed 
lubricator or pressure feed tank), and only the 
connecting rods are lubricated, Fig. 7, the oil being 
taken up through small copper tubes fastened to the 
connecting rod caps, from small troughs cast into the 
base chamber. Gears in transmission cases are also 
lubricated by this system. The oil level should be kept 
at least % inch below the lowest part of the gear-shaft 
bearing; otherwise the oil is liable to flow out of the 
case through one of these bearings. Light oil should 
be used when the main shaft bearings are of the plain 
type, some of the oil splashed by the gears being de- 
pended on to lubricate them. When ball bearings are 
used, a fairly light grease free from acid will do good 
service (vaseline). 

Pressure System. — This system we can divide into 
three groups: , 

(a) The lubricating oil is carried in a tank which 
is placed in some convenient spot (generally under 
the footboards, seat, or frame), and is forced by pres- 
sure (exhaust or water) to the row of sight feeds on 
the dashboard, from which it flows by gravity to the 
respective bearings, (b) The oil is kept circulating by 
a plunger or gear pump through a main pipe under a 
given pressure and is branched off to each bearing in- 
dividually through an adjustable sight feed and short 
pipe. This is a very reliable system to be recom- 
mended for motor racing boats, (c) Lubricating oil is 
forced by a gear or plunger pump, located in the base 
of the crank case, through internal leads in the motor 
to all the bearings in the motor. The pressure, is kept 
at all times from 1 to 4 pounds. The cylinders are 
then often lubricated from a spray of oil that flies off 
from the connecting rods, which are fed by long inter- 
nal leads in the crankshaft. 

Mechanical Force Feed System (Fig. 6). — This sys- 
tem employs pumps which are mechanically driven by 
belts, chains, etc., from the camshaft. Generally we 
find two pumps for each feed. All are, however, housed 
in one casing, which acts as an oil reservoir and 
is generally fastened to the dashboard. One pumn 
(Continued on page 62.) 




Fig. 8.— THE OIL RING SYSTEM. 
A. is the shaft ; B, the hearing ; C, oil ring ; D, oil. 
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Fig. 7.— CRANKSHAFT LUBRICATION BY 
THE SCOOF SYSTEM. 
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uhe Tjwo^Cj/cle Automobile T/fotor. 



&y 6. W. {Roberta. 



There are in practical use in automobiles two dis- 
tinct types of hydrocarbon motors, distinct in their 
method of supplying the cylinder of the motor with 
the explosive mixture of combustible vapor and air 
and in their method of discharging the products of 
combustion (the burned mixture) to the atmosphere. 
These types are known as the four-cycle and the two- 
cycle motor. 

In order that the reader may understand the terms 
used I will explain briefly the meaning of the term 
"cycle." The word cycle is employed for the complete 
series of operations beginning with the drawing of the 
explosive mixture from the carbureter or mixing de- 
vice (suction) and ending with the discharge of the 
spent gas (exhaust). A stroke of the piston is its 
travel in one direction, and two strokes take place 
for each revolution of the shaft from which the power 
of the motor is taken to the driving mechanism of the 
car. 

Strictly speaking, the term "four-cycle" should be 
"four-stroke cycle," since it requires four strokes of 
the motor to complete the cycle. This cycle consists 
first in drawing the fresh mixture from the carbureter 
through a valve known as the inlet valve, much in the 
same manner as water is drawn into a pump. In a 
few of the four-cycle motors this valve is drawn open 
by the suction of the piston, but more generally it is 
opened by the mechanism of the motor. The piston, 
having completed its stroke, returns and, the inlet 
valve being closed, compresses the mixture, which is 
ignited by an electric spark just before the stroke is 
completed. The ensuing explosion of the mixed vapor 
and air raises the pressure within the cylinder, driv- 
ing the piston before it, on the next stroke, in the 
opposite direction. The stroke following drives the 
gases from the cylinder through the exhaust valve, 
which is opened by the mechanism of the motor, there- 
by completing the cycle. Thus the four parts of the 
cycle are the suction stroke, the compression stroke, 
the expansion or explosion stroke, and the exhaust 
stroke. 

In the two-stroke cycle of the two-cycle motor, pre- 
cisely the same series of operations occurs, but in 
such a way that the cycle is completed in two strokes 
of the piston. Suppose that the mixture instead of 
being drawn in by the suction of the motor piston, 
were to be drawn first into an air pump and then 
slightly compressed. Assume that the cycle has pro- 
gressed as far as the "completion of the expansion 
stroke, and that the piston at the end of this stroke 
has uncovered a large opening in the wall of the 
cylinder, thereby permitting the exhaust gases to 
escape. If at this stage of the cycle communication 
be made with the pump containing the mixture under 
pressure and with the motor, the cylinder would be 
filled with fresh mixture, and at the same time the 
fresh mixture coming in would assist in clearing the 
cylinder of the burned gas. The exhaust stroke would 
then be transformed into a compression stroke, and 
the suction stroke would be eliminated. Note particu- 
larly that the cylinder is filled by the pump during a 
very short portion of the stroke and very quickly, 
leaving the greater portion of the stroke for compres- 
sion of the mixture. 

Suppose, that, instead of the separate air pump, the 
lower end of the piston were to be made to perform 
this function, by making the base of the motor air- 
tight and supplying proper valves and passages to 
draw the mixture into the base from the carbureter 
and to force it into the cylinder above the piston. We 
should then have the two-cycle motor in its usual 
form, which I will now describe by means of dia- 
grams. 

In Fig. 1 is shown a vertical two-cycle motor in 
section with the piston P, on its upward stroke, draw- 
ing the mixture from the carbureter into the base 
through the check valve G. A charge is also being 
compressed on the upper side of the piston, suction 
and compression taking place at the same time. Just 
before the up-stroke is completed, the mixture is 
ignited by the spark at the spark plug and, when 
exploded, gives the pressure to drive the piston down- 
ward and furnish power. 

In Pig. 2, the piston has nearly completed its down- 
ward stroke and the burned gases are escaping through 
an opening in the wall of the cylinder, the exhaust 
port E. During the down-stroke the valve is closed 
and the piston compresses the mixture to a pressure 
of from four to eight pounds. The inlet port J opens 
a little later than the exhaust port and after the pres- 
sure in the cylinder has fallen nearly or quite to that 



of the atmosphere As soon as the inlet port opens, 
the pressure of the gas in the base or crankcase drives 
it through the passage B, called the by -pass or trans- 
fer port, through the port I into the upper portion of 
the cylinder. These ports are so designed that little 
or none of the fresh mixture escapes through the ex- 
haust port; and the piston, covering the ports on its 
upward stroke, compresses the mixture above the pis- 
ton and draws t a new charge into the base, thus be- 
ginning another cycle. For the reason that there 
are but two openings or ports in the wall of the cylin- 
der opened and closed by the piston, this particular 
form of two-cycle engine, in which the mixture is 
drawn into the base through a check valve, is known 
as a two-port motor. 

Another form of two-cycle engine is shown in Fig. 
3 in which the check valve is not used, but, in its stead, 
a third port in the cylinder wall, which port is un- 
covered by the piston when nearly at the top of its 
stroke. On the up-stroke of the piston the base is 
closed and a vacuum is produced. Hence the pres- 
sure in the base, when the piston is near the top of 
its stroke, is from two to four pounds below the pres- 
sure of atmosphere, so that, when the port C is un- 
covered, the fresh mixture rushes into the base from 
the carbureter and fills it. The other functions of 
the cycle are performed in exactly the same manner 
as in the two-port motor. Because of the fact that 
there are three ports in the cylinder wall, instead of 
two, this form is called a three-port motor. 

The honor of placing upon the market the first 
automobile powered with a two-cycle motor, belongs 
to the Elmore Manufacturing Company. This com- 
pany started with a wheel-friction-drive car in 1900, 
but the first car which could be called a commercial 
success was their 1902 model. For several years the 
Elmore Company had the only two-cycle automobile 
in the field. 

Fig. 4 shows the Elmore automobile motor in sec- 
tion. It is of the three-port ty;je, with the base di- 
vided in the horizontal plane passing through the 
axis of the crankshaft. The base is an aluminium 
alloy casting, and the cylinders, of gray iron, are 
bolted on. The special feature of this motor is the 
use of a wire screen of fine mesh in the by-pass to 
prevent the flame from the burning charge from trav- 
eling through the by-pass and setting fire to the mix- 
ture below the piston, and causing a base explosion. 
In order to prevent rupture, the fine wire screen is 
held between two plates of perforated metal with com- 
paratively large -openings, as shown in the smaller 
figure at X, C being the fine wire screen and D D the 
perforated plates supporting it. 

A modified form of the two-port motor is that used 
in the Atlas car made by the Atlas Motor Car Com- 
pany and shown in Fig. 5. It has several features 
which are departures from customary two-cycle prac- 
tice. One of these is the disk valve, between the car- 
bureter and the base, used first on a motor called the 
"Yale," formerly built somewhere in New England. 
The name of the inventor and the locality 1 am un- 
able, at this writing, to recall. Another feature is the 
arrangement of the by-pass and the cylinder ports, 
which entirely surround the cylinder. Referring to 
the figure, the disk valve to the crankcase is shown 
in the lower right-hand corner and in section to the 
left. The disk D is held to the side of the case by 
the springs 8, making a gas-tight joint. As the disk 
revolves with the crank, the opening in the disk 
uncovers the opening Y, shown by dotted lines, and 
makes communication with the carbureter through the 
crankcase inlet 0. It will be seen by the location of 
the opening with relation to the crank pin E, that 
the valve does not begin to open until the piston has 
made a small portion of its upward stroke and that it 
closes shortly after the piston has started on its down- 
ward stroke. The by-pass <? entirely surrounds the 
cylinder, and through it the mixture passes from the 
base to the inlet ports I and thence to the cylinder. 
After the mixture enters the cylinder it passes under 
the deflecting hoods F, which throw it to the top of 
the cylinder and prevent it from mixing with the ex- 
haust as it passes out through the exhaust ports X 
and thence to the atmosphere through the passage X. 
The exhaust ports open considerably in advance of 
the inlet ports, their relative positions being shown 
at the middle right of the cut. 

The general external appearance of the two-cycle 
automobile motor is shown in Fig. 6, which illustrates 
an automobile two-cycle motor of the three-port type 
designed by the writer for large cars. This figure 



serves to illustrate the freedom from exterior mechan- 
ism which is characteristic of the two-cycle. It fur- 
ther shows the general arrangement of the inlet and 
the exhaust pipes or manifolds and their general de- 
sign. Special attention is called to the broad sweep 
of the exhaust piping, which is very necessary in a 
four-cylinder of this type in order to prevent the ex- 
haust from one cylinder from interfering with that 
from another. Observe also the diameter of these 
pipes as compared with a four-cycle of the same size. 
The inlet and the exhaust pipes on this motor are 
two inches inside diameter, and the dimensions of 
the motor are 4%-inch bore by 5-inch stroke. These 
large pipes are made necessary because the time for 
the gas to get into and out of the engine is very small 
as compared to the four-cycle. In fact, it is less than 
half. 

It is probable that the slow introduction of the 
two-cycle motor as an automobile power is due more 
than anything else to two factors. One of these is 
the prejudice caused by the cheap two-cycle marine 
motor, which, while it will work well when set for 
one speed, is not flexible and often difficult to control 
at low speeds. This is not true of every well-designed 
two-cycle engine. The other factor is the poor under- 
standing of these motors by the majority of designers, 
and the difficulty they have in breaking away from 
four-cycle practice. The problem is a difficult one in 
a way, and, like every other in engineering, requires 
experience. 

One of the annoying features of the average two- 
cycle is the tendency to base explosions, or the firing 
of the mixture in the base before it reaches the cylin- 
der. This generally occurs at low speed, and invari- 
ably checks the speed. It can be avoided by careful 
design of the ports and other elements and by some 
means of extinguishing the flame from the cylinder 
when it attempts to pass downward through the trans- 
fer port. This can be accomplished by some cooling 
surface such as the screen in the by-pass of the Elmore 
motor. Properly designed, the two-cycle is practically 
free from this trouble and will explode through the 
carbureter less than a good four-cycle. Another 
method of avoiding base explosions is to operate the 
motor on a mixture rich in gasoline, and this plan is 
quite generally employed on marine motors. A good 
two-cycle automobile motor should not "back-fire" on 
any mixture, and if it is so designed it will operate as 
economically in regard to fuel consumption as the 
four-cycle. 

The difference in action between the two types is 
especially marked when there is heavy work to do. 
Generally speaking the two-cycle will hang on to its. 
load better at low speeds and therefore climb steeper 
grades or go through heavier roads on the high gear. 
It is at no disadvantage on high speed and it will 
drive a car just as fast as the four-cycle. I am aware 
that there is considerable evidence to the contrary, 
but it will be found that motors giving such testimony 
have small pipes for the intake to the base. Generally, 
a two-cycle will begin to drag after it passes a certain 
number of revolutions per minute, and often a motor 
that will give 6 horse-power at 600 will give scarcely 
8 at 1,000. Give the same motor larger inlet and ex- 
haust passages and it can be made to give 10 horse- 
power at 1,000 and 12 horse-power at 1,200. The 
usual gain in power by using the two-cycle principle is 
about 50 per cent. That is, taking two motors of the 
same bore and stroke, the two-cycle will give 50 per 
cent more power than the four-cycle. 

There are further advantages in the two-cycle type, 
among which may be mentioned the fact that the 
greater frequency of the explosions gives a smoother 
running motor and one with less vibration. Moreover, 
there are fewer parts and hence less liability to dis- 
order, and fewer breakdowns. The liability to de- 
rangement in the hands of a careless or ignorant op- 
erator is small, and the life of the motor is fully equal 
to, if not greater than, that of the older type. 
• > ■ i • 
The use of cork as a frictional surface in clutches 
and brakes of automobiles has assumed surpris- 
ing proportions, clutches of this type being used by 
forty-eight manufacturers in 1908,. with every indi- 
cation of a material increase in number of manufac- 
turers and of cars produced using these clutches in 
1909. This surface, which is a combination of cork 
and metal, and obtained by compressing corks into 
sockets ox holes in one or the other of the engaging 
surfaces, is fast becoming one of the necessary fea- 
tures of car clutches. 
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JfCow to Convert a Jfcorse~ drawn Siuggy Snto 
a 7/fotor 3$uggi/ for Juess TJhan $300. 

ffiy Seorge Jfceron. 



By following the directions here given, a horse- 
drawn buggy can be rebuilt at moderate cost into a 
self-propelled vehicle, which, though roughly made, 
will give good results and prove satisfactory. 

The frame is of angle iron, 1% x 1% x% inches, cut 
6 inches longer than the distance from the front to the 
rear spring of the buggy, and bent cold 3 inches from 
the ends, as in Pig. 1. Triangular pieces should be 
sawed out where the corners are to come, and the 
bending done lit- 
tle by little. The 
body hangers or 
spring bars for 
the front and 
rear can be made 
of wgod, as indi- 
cated. Drill a 
%-inch hole at 
each end, and fit 
large- head car- 
riage bolts, with 
the heads insert- 
ed in the wood. 
About 1%- inches 
from the edge of 
the dash (inside) 
and the same dis- 
tance from the 
rear panel of 
body, drill %- 
inch holes for 
body bolts, and 3 
inches from the 
front and rear of 
the engine hang- 
ers cut slots for 
%-inch bolts. 

The engine and 
transm i s s i o n 
should be placed 
under the center 
of the seat, to 
avoid cutting the 
floor boards. The 
sup ports should 
be secured to the 
angle-iron side 
members of the 
frame with three 
%-inch carriage 
bolts, one on each 
end and one as 
near the center as 
the transmission 
shaft and starting 
crankshaft will 
allow without 
striking. The 
holes in the side 
members should 
be slotted to pro- 
vide for chain ad- 
justment, and 
made large 
enough to insert 
the square of the 
bolts, to prevent 
them from turn- 
ing when loos- 
ened. Power-plant 
hangers can be 

bought, or may be made as shown in Pig. 2. Holes of 
%-inch diameter should be drilled in the frame for 
the steering-post supports where the steering wheel 
will be most convenient, which can be determined by 
trying the wheel in different positions. The distance 
can then be marked off from the inside of the dash. 
The engine should be fastened securely to the en- 
gine hangers, and the transmission bolted to the fly- 
wheel or coupling before babbitting the transmission 
bearing. Cut two washers out of wood to fit easily 
over the shaft, making the inner washer in two 
parts, so . that it can be fitted around the shaft after 
the hanger is in place. Putty all cracks where there 
is danger of the babbitt metal running through. 
Drill one 5/16-inch hole near each end of the bearing 
on top, and one %-inch hole in the center for pour- 
ing. Build three cones around the holes, the largest 
one around the center hole and about % inch high. 
Heat the bearing until it gets hot, but not red, before 
pouring. When melting the babbitt, put about a tea- 



spoonful of resin in the ladle to make it flow better. 
To tell when the babbitt is hot enough, insert a per- 
fectly dry stick for a second or two, and if it begins 
to char or to blaze, the metal is" ready. Continue to 
pour steadily until the bearing and the pouring hole 
are full, and if the babbitt settles below the holes, 
pour in more while hot. 

As this buggy is driven by one rear wheel only, no 
differential countershaft is needed, and only one brake 




FLAN AND SIDE ELEVATION OF TEE ASSEMBLED BUGGY. 

drum, drive chain, and set of sprockets is required. 
Driving sprockets for the transmission shaft and rear 
wheel can be bought from the manufacturers or deal- 
erg. To insure that the wheel sprocket will be con- 
centric with the hub and run true, it is advisable, when 
marking Out holes for the brake drum, to mark one 
first, then secure the drum to the wheel with one 
clip, place the wheel on the axle, and hold a stick on 
the axle. Now revolve the wheel and shift the drum 
repeatedly until the stick touches all around. Then 
mark off more holes, two at every fourth spoke (if it is 
a 16-spoke wheel) and clamp spring clips to the wheel 
and revolve as before until it runs true. Finally, 
mark off two holes for clamps to straddle every second 
spoke. 

Brake bands, cams, and hanger set can be bought or 
can be made, as shown in Pig. 3. 

Steering rods are secured to the front axle as in 
the plan view and are fitted with turnbuckles. The 
length of chain passes around the rear arc of a 



sprocket on the lower end of the steering post, which 
should be in , the same horizontal plane as the axle. 
The steering wheel and column complete can be 
bought. 

When setting the spark. and throttle controls, it is 
advisable to have them drawn as far to the rear as 
possible, the spark lever on the right and the throttle 
lever on the left. Set the commutator or timer arm 
backward also (provided, of course, the timing shaft 

turns in the op- 
posite direction 
from the crank- 
shaft) and make 
the rods of the 
right lengths to 
enable you to get 
the timer lever all 
the way back. 

As the engine' 
shown in the 
drawing is of the 
automatic intake 
type, the intake 
valves will take 
care of them- 
selves. Turn the 
engine over tow- 
ard the front un- 
til the exhaust 
valve begins to 
open, as shown 
by the compres- 
sion of the valve 
spring. Continue 
turning until the 
valve is full open, 
when a wire in- 
serted through 
the spark-plug 
hole will show 
that the piston is 
at the top of the 
cylinder or at the 
upper dead cen- 
ter. At this point 
the flywheel will 
revolve some dis- 
tance without the 
piston's moving. 
Mark the wire, 
and then turn the 
wheel one more 
complete revolu- 
tion and until the 
piston descends 
about 3/16 inch 
past the dead cen- 
ter. Now set -the 
roller, ball, or 
other type of con- 
tact of the timer 
where it will 
strike the contact 
post that is to 
represent the cyl- 
inder you have 
timed to fire at 
this point, mak- 
ing sure that the 
roller or ball is 
striking the con- 
tact so that it will continue to spark after passing 
3/16 inch beyond dead center, as this is a vital point. 
Fasten a double-cylinder spark coil to the inner side 
of the body nearest to the engine, so as to use short 
wires. 

Throttle lever, rods, etc., should be set backward 
as the timer was. A simple, inexpensive carbureter is 
advisable, such as a Schebler model E, which has only 
two adjustments to make, one for the air and another 
for the gas. Screw the air adjustment screw about 
half way down, and lock it there. Then adjust the gas 
to give the best results. When the gas throttle is 
closed, the lever on the steering post should be in rear- 
ward position, that is, toward the driver. 

The gasoline tank should be made to fit between the 
sills of the seat and fastened on the right-hand side, 
leaving the space over the engine open. The tank can 
be made in any tinshop, of galvanized iron with strap 
iron supports, as in Pig. 4. 
A force-feed oiler will give the best results, and can 
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DETAILS OF HOTOB BUGGY PABTS. 

Fig. 1.— Angle iron frame with wood spring bars. "Fig. 2.— Plan and elevation of engine hangers. Fig. 3.— Expanding brake sleeves and operating rod. Fig. 4.— Plan and end view of fuel tank. Figs. 6 and 6.— Plan and 

side view of radius rods. Fig. 7.— Wiring diagram for engine. 



be driven by leather or spring-wire belt from a pulley 
on the crankshaft. 

Radius rods are made from %-inch hexagon stock, 
turned down as in Pigs. 5 and 6, and with right and 
left threads cut on the ends, so that they can be length- 
ened or shortened by turning. 

A two-speed planetary transmission is used, which 
also has a reverse gear. The band nearest the fly- 
wheel gives reverse motion, and the other is for first 
or slow speed ahead. High speed is controlled by a 
lever on the side, which, when pushed forward, locks 
all the gears, the transmission turning as a unit, so 
that the drive is direct at the same speed as the engine. 
First speed and reverse are controlled by pedals, which, 
when pushed forward, tighten the friction bands around 
the drums on the transmission. The bands should be 
free of the drums when the car is not running. Other- 
wise the machine will have a tendency to creep for- 
ward or backward when the engine is running and the 
gears are not engaged, according to which band is 
dragging, and the bands will wear out rapidly. The 
pedals are held in plates screwed to the floor of the 
car in front of the seat, and have ratchets to hold them 
in position when set. The brake pedal is held in the 
same way. The footboard must be sawed away to re- 
ceive the plate at just the proper distance from the 
seat to be comfortable in operation, and care must be 
taken to have the pedals come in exact line with the 
transmission bands, otherwise there will be a tendency 
for the rods to pull the bands sidewise, so that they 
will not hold securely and will wear unduly. 

All the necessary parts and materials for transform- 
ing a buggy as described, and equipping complete^ can 
be bought ready made at a total of $283.57, as itemized 
herewith: 

1 — 2-cylinder spark coil $14 00 

1 — switch 70 

2 — standard spark plugs 2 68 

1 — 6% x 12-inch muffler 7 50 

5 — dry cell batteries 2 00 

6 — battery connections 20 

6 — secondary copper terminals 15 

6 — primary copper terminals 20 

20 feet primary wire 2 80 

10 feet secondary wire 3 00 

1 — pair side lamps 5 00 

1 — tail lamp 5 00 

1 — set of lamp brackets .-. . . 3 00 

1 — 4%rinch horn 4 00 

1 — gallon can lubricating oil 1 40 

1 — pound can of cup grease 30 

1 — %-inch brass grease cup 26 

1 — oil gun 60 

1 — small oil can 30 

1 — box assorted cotter pins 25 

1 — box assorted lock washers 60 

1 — tool kit 8 00 

1 — rear wheel brake drum 4 25 

1 — %-inch pitch %^inch wide 60-tooth roller 

chain sprocket 10 20 

1 — countershaft sprocket hub 2 00 

1 — %-inch pitch, %-inch 9-tooth roller chain * 

sprocket 50 

6 feet %-inch pitch, %rinch roller chain, 



$1.17 per foot 7 02 

2 feet 1-inch pitch, 5/16-inch block chain 86 

1 — 1-inch pitch 5/16-inch 6-teeth %-hole sprocket 36 
1 — 6-horse-power double-opposed air-cooled 

motor 85 00 

1 — 6-horse-power transmission 32 00 

1 — 4-feed force-feed oiler, pulley and belt...... 15 00 

% pound oil tubing 60 

3 feet 1-inch standard pipe for muffler (8 cents 

per foot). (Add 10 cents for each 

piece cut and threaded) 24 

2 — 1-inch malleable elbows . . : 20 

2— 1-inch Street ells 20 

1 — 1-inch tee 15 

1 — 1 by 2-inch nipple 10 

1 — steering wheel complete (with fittings, 

turn-buckles, tie rods, etc.) 15 GO 

1 — set power-plant supports (hangers, pipe, 

high-speed lever, support, bolts, etc.) ... 18 00 

1 — high-speed lever, finished 75 

1 — set radius rods, complete, with axle clips .... 6 00 
1 — set brake shoes, hangers, rod, yokes, etc., 

complete 6 00 

1 — pedal plate, transmission rod and yokes .... 5 00 

1 — frame to fit any body, finished complete. . . 7 00 

1 — starting crank, finished 75 

1 — set spark and throttle control rods, levers, 

etc 1 25 

1 — pound copper tubing, for gasoline 1 20 

1 — gasoline tank, holding about 3 gallons 2 00 

Bolts and screws at any hardware store. 



so thick as to be raised to incandescence, so that it 
causes premature ignition of the charge. It may 
usually be removed from the piston head by the use 
of long scrapers, as illustrated. These scrapers are 
made of %-inch or 5-16-inch soft steel, with the ends 
flattened in the forge and bent hoe-shaped. By suit- 
ably bending the shanks and by turning the crank 
to bring the piston into an accessible position, it 
is usually possible to detach all the carbon on the 
latter. Kerosene is used to soften the carbon, and 
a small battery lamp connected to a length of cord, 
aided by a flat dentist's mirror, enables the whole in- 
terior of the combustion chamber to be explored with 
ease. The material detached is scooped out clean with 
the piston at its highest point. 



$283 57 



EELINING THE BEAKE SHOES, 

There is more- to the care of the brake shoes than 
simply keeping them in proper adjustment. By de- 
grees the materials ,of the friction surfaces wear 
away, and the toggle or other mechanism by which 
the brakes are expanded or contracted reaches the 
limit of its efficient movement. It then becomes neces- 
sary to reline the brakes, or to provide new brake 
shoes, according to the nature of the friction material. 
Usually the brake drum is a steel casting, but the 
shoes may be fiber, cast iron, bronze, or mixtures of 
asbestos, camel's hair, copper, and the like. It is easy 
to tell what to do when replacements become neces- 
sary. The important point is to bear in mind that 
adjustment cannot be indefinitely repeated before the 
brakes become ineffective. 



SCBAPING CAEBON FBOM THE PISTON HEADS. 
Carbon is deposited in the combustion chambers of 
all automobile engines by imperfect combustion of the 
cylinder oil and gasoline. Dust from the road, drawn 
into the engine, adheres to the oily surfaces, and adds 
to the accumulation. On the piston heads, and some- 
times elsewhere as well, this deposit in time becomes 




WHEN A LOST NUT CANNOT BE REPLACED. 

There are various roadside expedients possible when 
a nut has been lost and no duplicate is at hand. 
Usually as good a plan as any is to wind the threads 
of the bolt tightly with soft iron wire, such as stove- 
pipe wire, of which a coil should always be carried in 
the tool locker. The winding should start at the end 
of the bolt, and follow the threads up to the part it 
is desired to retain. The wire is then wound back in 
a second layer over the first, and the ends twisted 
together. If there is a hole in the bolt for a cotter 
pin, one should be inserted, and the ends of the wire 
twisted around it, so that the improvised "nut" cannot 
screw itself off from the bolt. 



HOW THE CAEBON IS SCBAPED FBOM THE PISTON HEAD. 



GETTING HOME WITH A WEAK BATTEBY. 

When a storage battery is exhausted, no more cur- 
rent can be obtained from it until it has been re- 
charged, which should be done at once. A dry battery, 
on the other hand, weakens gradually. If one gets 
out on the road and the engine starts to miss after 
running a few miles, he may get. to the next town 
sometimes by slightly adjusting the trembler contacts, 
sometimes by adjusting the tremblers themselves to 
bring them a little closer to the magnetic core beneath 
them, and sometimes by bending the spark-plug points 
a little closer together, so. that the spark has a smaller 
gap to jump. If these expedients fail, the pitch may be 
dug out from the tops of the cells, and water poured 
in until the cells are saturated. If salt is at hand, salt 
water is better. 
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Engine will not start. J 

Engine starts, but will 
not continue running. 



Engine runs well slow- 
ly, but misses when 
speeded up. 



Test ignition and S Slow cranking or cold weather will interfere with the 

carbureter. ( proper formation of the mixture. 

Fuel does not flow freely to carbureter. 



I Prime cylinders with gasoline in cold weather 1 To increase suction in carbureter, prevent opera- 



to obtain mixture for starting. 



Weak battery. 

Worn timer. 

Weak battery. 

Faulty vibrator adjustment. 

Faulty carbureter adjustment. 

Fuel does not flow freely to carbureter. 



Explosions cease abruptly. 



Break in ground wire, battery 
connections, switch lead. 



Irregular miss. 



Slipping timer. 

Loose half-time shaft. 

Sticking air-valve. 

Intermittent obstruction in spray nozzle. 

Sticking valve. 

Broken or weak valve-spring. 

Loose connection. 

Short circuit. 



Engine will not 
stop. 



Engine noises. 



Prpio-nitinn J Glowing carbon or metal 
i-reigmtion. j point in cylinder. 
Engine too hot (see Cooling trouble). 



Knocking. 



Hissing. 



("Too much retard of spark. 

J Preignition. 

1 Worn bearings. 

(. Loose or cracked fly wheel. 

( Broken piston rings. 

I leaking air inlet pipe or gasket. 



,._ „ . ( Leaking inlet valve. 

'Popping" in Weak mixture, 
carbureter. ( Excessive retard of spark. 



Engine will not run slowly. 



Weak magneto. 

Faulty carbureter adjustment. 



Steady miss In one or more cylinders, 
(other cylinders firing normally). 



Vibrator, timer, sec- 
ondary circuit. 



tion of air-valve. 

Faulty setting of valves. 

Tight bearings or broken j Indicated by ex- 
balls. 1 cessive heating 

Back pressure. -| Fouled muffler. 

Dragging brakes. 

Friction in transmission. 

Faulty carburetion. 

Weak ignition. 

Weak compression. 

Overheating. 
Explosions weaken and cease. -{ Carbureter or fuel trouble. 

Test primary circuit 
as described for 
system using coils 

Seroffifry.may \ ^ulgd or worn dis- 

Defective insulation 



Engine does not de- 
liver full power. 



IGNITION. 

Jump spark, with 
single coil, bat- 
tery secondary 
distributor. 



may 
short circuit from 



{ 



All vibrators sound normal, primary circuits O.K. unless timer has j Vibrator should begin to operate as a piston gets to top center of compression, 
slipped on shaft. i with spark lever retarded. 



IGNITION. 

Jump spark, with bat- 
tery, timer and coils. 



To test, revolve crank- 
shaft twice, listening 
for vibrators. 



TEST 1 . Alternate test, 
prime cylinders with 
a few drops of gaso- 
line, close relief cocks, 
and crank. 

Explosions show igni- 
tion to be O. K. 



One or more vibra- 
tors sound nor- 
mal, showing that 
battery connec- 
tions, lead and 
ground wires, and 
battery are O. K. 



To test coils, short 
circuit the timer 
by making con- 
tact between pri- 
mary terminal of 
coil and ground. 



Vibrator normal, 
coil is 0. K., look 
for 

Blade moves, but 
will not vibrate. 



Interruption in timer circuit. 



Punctured condenser (a). 
Short circuit at vibrator. 



Vibrator doeB 
operate. 



not 



Faulty adjustment. 

Contacts corroded. 
Contacts stuck. 



( Too stiff. 



1 



Too weak. 



j Will operate only with strong battery. 
j Excessive sparking at vibrator, and battery 
exhausts rapidly. 
Feeble secondary spark ; misfiring with 
1 slightly corroded contacts. 



Vibrators do not operate. 



To test secondary, disconnect spark 
plug leads, support them % inch from \ w ea ]£ spark 
engine ground and crank. [ jj spar ^ 



( Open switch ; vibrator trouble. 

l^marTc^cuH*^ ° r * ^ {^^TS^^Sl 
(. mary circuit. | terminal to ground. 

f Good spark, O. K. 

' Vibrator trouble. 

Plug short circuited, fouled, oily. 

Points too far apart^should be 1/32 inch. 

Short circuit in secondary. 

Broken condenser connection (o). ■{ Shown by brilliant sparking at vibrator. 



Bright spark, battery lead 
and ground wire O. K. 

Break in battery connections, 
Wmknrnn«n»rt J lead or ground wire, 
weak or no spark. -j Battery exhausted or dry cells 
polarized. 



IO.N1TION. 

Make and break, 
with low ten- 
sion magneto. 



Use Test 1, 
cranking brisk- 
ly. 



Explosions. 



J Ignition 0. K. 
i unless 



Short circuit. 



■ No explosions. 



Open, circuit. 



Magneto brok- 
en cjpwn. 



Magneto is out of 
time and igniters 
incorrectly ad- 
justed. 

Insulated bridge on magneto. 

Switch or switch lead. 

Bus-bar or bus-bar lead. 

Igniter insulator broken; 

Igniterstuckclosed. 

Broken spring. 

Tappet stuck in 
guide. 

To test magneto, 
disconnect mag- 
neto lead from 
bus-bar and hold 
free end in bare 
fingers, or 



Should break circuit at top cen- 
ter of compression when spark 
is retarded. 



j- To test operate by hand. 



TEST 2. Hold free 
end against teeth 
ol metal gear and 
crank briskly. 



Shock or spark. ■! Magneto O. K. 
T Fouled collecting 
brush. 
Armature burned 
out (a). 



No shock 
or spark. 



CARBURETER. 

To test, hold 
lighted match 
over open re- 
lief cocks 
while engine is 
cranked brisk- 
ly. 



To test, unmesh 
gear, revolve 
armature by 
hand. If fields 
are O. K.. arma- 
ture should turn 
perceptibly hard 
twice in each 
revolution. 



Mixture 
ignites 



Mixture 
does not 
ignite. 
Operate 
primer 
to flood 
float 
cham- 
, ber. 



{Provtngthat 
carbureter 
is doing its 
duty. 



' Gasoline 
drips from 

spray noz- 
■Aa. 



Mixture too 
rich. 



Mixture too 
poor. 



Faulty adjust- 
ment or air 
valve. 

Clogged inlet 

Dust on inlet 
pipe screen. 
Leaking float valve. 



Insufficient 
air. 



Float too 
heavy. 



f Soggy (if of 
J cork) (b). 
\ Punctured (if 
I of metal) (c). 

Faulty ad ustment of float. 

( Faulty adjust- 
Too much 

air. 
Water in 

gasoline. 



No drip from 
spray noz- 
l zfe 



fc 



Clogged spray nozzle. 
Clogged float valve. 
Clogged fuel feed. 
No gasoline. 
Empty tank. 
Closed supply cock. 



ment of air- 
valve. 

Leaks in inlet 
pipe. 

Faulty adjust- 
ment of float 



IGNITION. 

Jump spark with low 
tension magneto 
and coil (Eisemann, 
B e m y , Splitdorf , 
etc.) 



Proceed as in Test 1, crank- 
ing briskly. 



Explosions. ] ignition O. K. unless magneto is out of time. Should be reset. 

o ,„• ..««*.,.-, , n-o« j Interruption in secondary circuit. 

Sparks in safety spark gap. } Too wide a gap at plugs [should be from 1/64 1 o 1/32 inch) . 

Primary circuit open. 

Primary short circuit. 



No explosions. 



Magneto broken 
down. 



Coil broken . 
down. ' 



To test magneto, disconnect primary lead 
to coil and proceed as in test 2. 



To test primary "winding; of coil discon- 
nect ground wire and proceed as in 
second part of test 2. 



To test secondary winding of coil, discon- 
nect spark plug leads from magneto and 
crank briskly, watching for sparks at 
safety spark gap. 



Shock (or spark), magneto O. K. 

{Interrupter short circuited, wet oiroily. 
Field demagnetized (a) . 
Condenser broken down (shown by brilliant spark 
at interrupter) (o). 
Spark, winding O.K. 

( Winding broken («) 
No spark. -J down or short or open 
circuited. 

j Fouled. 
Plugs short circuited, "j Insulation broken down. 
Sparks^ J t Fused metal bead at points. 

Secondary short circuit ^^ snort circuited . 

. Ground circuit open. 
No sparks, winding broken down. 



ookfor 



IGNITION. 

High tension magneto (Bosch, 
U. * H. Lacoste, Wither- 
bee, etc.) 



Proceed as 
cranking 



in Test 1, 
briskly. 



i 



Explosions, -j Ignition O. K. unless magneto is out of time. Should be reset. 

o , - * „ 4.«t« „„„..i, „o« j Break in secondary circuit. 

Sparks In safety spark gap. \ Too wide a gap at plugs (snould ^ 1/64 to 1/32 inch) 

I Magneto O. 



No explosions. 



To test magneto, dismnnect spark 
plug leads from distributor and . 
crank briskly, watching for 
sparks at safety spark gap. 



Sparks. 



No sparks. 



Look for short 
circuits in 



Spark plugs. 



Switch lead. 
Switch. 

Corroded interrupter contacts. 
Interrupter stuck. 
Armature burned out (a). 
Condenser broken down (a). 
. Field demagnetized (a). 



( Fouled. 

-( Insulation broken down. 

/ Bead of fused metal between points. 



FUEL, FEED SYSTEM. -{ To test, open drain cock at carbureter. 



Gasoline flows. 



•{ System is O. K. 

Gravity feed. 



Gasoline does not flow. 



( Clogged vent hole in filling cap. 
I Clogged piping (a). 



Pressure feed 



( Sufficient pressure in tank. 
I Insufficient pressure in tank. 



-! Clogged piping (d). 
I Leaking tank or piping. 
-t Leaking filling cap. 
{ Stuck relief valve. 



COHPRESSION. 



I To test, crank engine slowly, noting resist- 
ance, which should be the same in all cylin- 
ders. (Do not confuse constant mechanical 
resistance with intermittent resistance of 
compression) . 
Inject oil into faulty cylinder. 



Improved compression indicates 



No improvement in compression 
indicates 



COOLING. 

(Water.) 



! Radiator should heat evenly shortly 
1 after engine is started. 



Radiator does not heat. 



Radiator steams. 



Stuck piston rings. -| Dose cylinder with kerosene and alcohol % and a to cut carbon. 
Worn or scored piston rings. 
Scored cylinder walls. 
' Worn or pitted valves. 

^Sceki k ete U8, iM ^ I ^and^ran^ng* ° U ar ° Und U "" e \ *«* """"ted by bubbles. 

Piston ring splits in line. 

Broken piston rings, -i Crank ease will be abnormally warm. 

Cracked walls or head. -( Indicated by water in cylinder. 

Sticking valves. 
, DJSufficient space between valve stem and push rod. 
( Empty tank. 
( Clogged circulation system. -j Clogged piping, 

■j ( Defective pump. 

( Test by opening pet cocks. 

Failure of lubrication. i Indicated by groansfrom cylinders affected. ^ SU fL P nUh°ifl of^bK^ 

Defect in circulation. 

Too much running on retarded spark or on low speed. 

Slipping fan drive. 



(a) Return to makers for repair. 



* It is taken for granted that the engine is capable of running properly, that the tanks are filled, and that the switch is correctly thrown. 

(6) Dry in oven, and coat with shellac, (c) Plunge in hot water to expel gasoline and to locate leak. Repair with solder. (d) May be cleared with blast from f eot pump. 
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A TALK WITH FLANDERS 

AN INTERVIEW 
WITH A FAMOUS AUTOMOBILE MANUFACTURER 

WALTER E. FLANDERS, of the Everitt-Metzger-Flanders Company, of Detroit, Mich., who, more than any other man, has 
been instrumental in making an "industry" out of what, until recently, was called the Automobile "Game," gives an insight into 
the methods which have placed within the reach of thousands, at a price they can afford, a car such as $2500 could not have 
purchased one year ago. 



ABETTER automobile can be built and sold for $1250 
than Is possible at twice that price." 
This Is an astounding statement — at least so It seemed 
to the "automobile editor," when he first heard it. 

The speaker was Walter E. Flanders, General Manager 
of the Everitt-Metzger-Flanders Co., of Detroit, a man 
who is reputed to be the greatest factory organizer and 
producer of automobiles that industry has ever known. 

Now the writer-man knew Flanders to be a very genial 
gentleman outside the office, but he is seldom known to 
joke during business hours or about business matters. 

Certainly there was nothing in the expression of his 
face to Indicate that he was trying to catch the writer 
by a juggling of words. Rather was his mien most serious 
and his tone most earnest. 

Still I could not accept the statement at par. Surely, 
thought I, there must be a double meaning somewhere; 
and so I turned the words over and over ; transposed 
them this way and that ; tried to read the sentence 
backward as well as forward, so as to make It sound 
like sense and yet mean anything but the astounding-fact 
It stated. 

Flanders Is a man of few words. He is a doer of deeds, 
and what information an interviewer gets from him must 
be elicited by following up question after question along 
the lines he desires enlightenment. 

I had been reading "The First Word," a preliminary 
announcement of the E.-M.-F. "30" Car which is being 
manufactured under Mr. Flanders's direction, and the 
claims made therein piqued my interest. 

Having charge of the "automobile column" the writer 
necessarily has imbibed a good deal of technical infor- 
mation on that Interesting 1 subject, the motor car, and 
a careful perusal of the specifications of the E.-M.-F. "30" 
seemed to bear out the startling claims of the prospectus. 
So I had determined to find out for myself and had come 
to the fountain-head for information. The opening sen- 
tence of this article was the reply to my first question. 
"I give it up," I said. "What's the answer?" 
Mr. Flanders smiled : "There is no answer. I meant 
just what I said. A better automobile can be manu- 
factured and sold for $1250 than at twice that price — 
$2500." 

"Do you mean by that that it Is possible to build a bet- 
ter automobile now for the lower price than It has been 
heretofore for twice the figure?" 

"Not at all. I mean that a better car can be built at 
the lower figure than It is possible to build at the higher 

figure. Now ! " 

"Reasons 'why' are in order," I said — "for If there 
is no answer there must be a reason why." 

"There is," said Mr. Flanders. "It's a simple problem. 
In fact I think its obscurity lies in its very simplicity — 
for most people go a long way round in search of a simple 
fact, while the great successes are achieved by the most 
direct routes. 

"The demand for a car at $2500 is limited. I would 
say that no man with an income of less than $5000 a 
year has any business to own a car at that price— the 
first cost of an excessively large, high powered car is 
not so much a consideration as cost of operation and up- 
keep. On the other hand a car of $1250 may not be con- 
sidered a luxury for a man with an income of $1800 — be 
it in the form of a salary or income from office, shop, 
store or other business. Such a car will necessarily be 
of moderate power and light weight and the tire, fuel 
and other items of maintenance cost will be correspond- 
ingly small. 

"Having reached that point It is a simple matter of 
statistics to find that there are at least 500 men who earn- 
$1800 a year for each one whose Income is $5000. In 
other words the possible consumption of a $1250 car is 
fully 500 times the possible demand for one selling at 
$2500. 

"Now in manufacturing, the first point we want to 
make sure of is — demand. 

"For high priced cars the demand will always be 
limited. The manufacturer who would make sure of the 
future must produce a car to meet the requirements and 
at a price within reach of the multitude of judicious 
buyers — the men to whom price is an object and yet 
who demand high grade quality. That this is the safest 
policy Is proven by the fact that even last year (1908) 
when there was so much talk of hard times, makers of 
moderate priced cars were all over-sold, and the high 
priced were the only ones that experienced a falling off 
in the market. 

"There are at least half a million people In the United 
States to-day who can afford a $1250 car. It's only a 
question of deciding they want one. For our own pur- 
pose,, a very small percentage of this number will suffice — 
12,000, for that Is all the cars we can hope to build be- 
fore October 1st, 1909, even with our splendid organi- 
zation and factory facilities. 

"A certain demand enables us to plan for production 
on an immense scale and to adopt methods that are 
impractical, in the building of a $2500 car which must 
necessarily be confined to small quantities — 1000 at most. 
Of course there is a market for several thousand high 
priced cars but no single maker can hope to corral it all." 
"But do you mean to say," I asked, "that you can 
build a car of the same size and power and quality ma- 
terial and workmanship both considered, for $1250 as that 
which can be built for $2500?" 

"I said a better one," said Flanders. 
"Take the E.-M.-F. '30' for example. It is a full size, 
5-passenger car with wheel base of 106 inches — longer 
than most) $2500 cars of a year ago. There is ample 
room for five large adults. 

"The engine develops over 30 horse power — sufficient 
to take 5 passengers anywhere and giving more speed- 
than should ever be used on public roads. I can show 
, you 55 miles an hour with five up. 

"In this car is Incorporated every feature that is a neces- 
sary or desirable part of an up-to-date automobile — made 
of the best material procurable and machined better than 
any $2500 car you can name. I say better advisedly ; 
for, in planning for a production of 12,000 cars we are. 
as I have said before, able to utilize methods which are 
absolutely impractical in the making of a car at $2500 
when made in the limited quantities which the com- 
paratively limited demand justifies. 

"For example: Our rear axle housing is drawn from 
two sheets of steel — lighter and vastly stronger than the' 
ordinary seamless-tube-and-cast-steel combination you'll 
find in other cars no matter of what price. 

"Some twenty operations are necessary to form this 
housing. The cost of dies and tools for the job is $9000. 
Now suppose we were making only 100 E.-M.-F. '30' cars : 
the tool cost alone on this part would amount to $90 per 
car. On 1000 cars It would still amount to $9 a car. 
That would be prohibitive in a $5000 car." 
"Do you mean to say I— — " I interrupted — 



"I mean to say that if the same practice was carried 
throughout the entire car and it was made in quantities 
of only 1000 it could not possibly be sold for $2500 nor 
four times that price." 

"But 12,000 cars " I began. 

"Yes I know," Flanders interrupted : "Some makers 
claim that 2500 cars constitute 'quantity production.' 
As a matter of fact it's only a beginning. If, instead of dis- 
tributing our Initial tool cost, of several thousand dollars, 
over but 2500 cars Instead of five times that number — 
for you know we must make 500 extra sets of parts for 
replacements and repairs, a complete set of which every 
E.-M.-E. dealer must carry in stock — if this cost instead 
of being divided among 12,500 and had to be borne by 
2500 we would have to charge $1500 to $1600 for the 
car, as others do and there are many reasons why we 
couldn't make it as good at that price in the smaller 
quantities as we do at $1250. The systematizing of a 
factory and training of a force of several hundred men 
till each is an expert on his own particular specialty, 
are problems you would hardly understand but their 
solution is simplified when the quantities are such that 
each man performs one task until he becomes expert at 
that one operation. But to return to the matter of tool 
cost which I can more easily explain to one unfamiliar 
With the multitudinous problems of factory organization 
and operation. 

"Take this axle item. In 2500. lots the tool cost on 
this piece: — and it's only one of over a thousand parts 
in an automobile— would be $3.60 per car. That still 
would be prohibitive. You never saw a $2500 car with 
a pressed or drawn steel axle. They are all built up of a 
combination of steel tubing with malleable Iron casting 
for the differential housing— aluminum sometimes, lighter 
and more expensive than malleable (or 'cast steel') but 
also less than half as strong. 

"In 12,000 cars, however, this tool item amounts to only 
75 cents per car. 

"Up to a certain point In manufacturing, hand methods 
— and the hand cannot approximate the machine in ac- 
curacy for re-duplicating parts — are less expensive than 
automatic machine work — taking into account of course 
the enormous first cost of automatic machines, jigs, tools 
and fittings. But just as soon as you pass that point you 
can inaugurate manufacuring methods which reduce the 
cost of every operation to a degree that Is almos.t In- 
credible to one not versed in manufacturing problems. 

"For example : No $2500 car ever made has a cam 
shaft forged in one piece with eight cams integral and 
the cam contours as well as the bearings ground to 
absolute accuracy In size and form — yet this is a detail 
Of the $1250 E.-M.-F. '30' car. 

"This operation could not possibly be performed by handt 
Automatic machinery is necessary ; and as there was no 
such machine on the market we had to design it. When 
you consider that we have about 100,000 cams to grind, 
you will see that; the dost of a $6,000 automatic machine 
will spread out pretty thinly over that number — less than 
fifty cents for each set of eight cams. That, is cheaper 
than to mill them by the ordinary method to say nothing 
of its being infinitely more accurate. Now accuracy in 
a cam guarantees uniform power with absence of noise 
— because it guarantees a definite clearance between 
plunger and valve. 

' "That is just one of many details wherein the $1250 
car may be superior to a $2500 one in which such meth- 
ods would be commercially Impractical. 

"I might mention a hundred other operations where 
the cost is reduced at the same time that better quality 
is secured. Here are a few : 

"24,000 twin-cylinder castings make possible the adop- 
tion of moulding machines instead of hand work. This 
makes for higher quality because the cylinder invariably 
is smoother in outward appearance and of uniform thick- 
ness throughout. Uniform thickness is another guarantee 
of power because the expansion under .heat is uniform ; 
it also eliminates one of the most fruitful sources of 
scored-cylinder troubles. 

"The yokes which hold the exhaust and Intake pipes 
are steel stampings — half the weight, twice the strength, 
of forgings or castings— and of course they cost less to 
make. 

"In planning to turn'and grind 48,000 pistons, an Item 
of $10,000 for automatic machinery is a mere bagatelle — 
each machine will finish a piston In ten minutes, more 
accurately than It is possible to do on an ordinary lathe 
In an hour, and one man will operate four machines. 

"The same pressed steel frame — same material, and 
same -workmanship, same quality throughout that would 
cost $40.00 to make In lots of 2500, costs us less than 
half that price In quantities such as we make — another 
example of distributing a heavy initial tool-and-die ex- 
pense over a large number of cars. 

"L could take you through the entire car and show you 
where the labor cost Is reduced 50 to 90 per cent, by 
quantity production as compared with making the parts 
in limited numbers, and every step would show a corre- 
sponding increase of quality with decrease of cost. , 
"By the use of steel stampings and pressed steel — 
which Operations are commercially practical only in 
large quantities — we are enabled to practically eliminate 
such metals as manganese-bronze, cast-Iron, malleable iron 
and aluminum. 

"We retain aluminum for the transmission housing and 
engine crank-case but nowhere else." 

"You discard aluminum because it costs you more?" I 
ventured. 

"Costs us more ? Not at all ! It is all the same to 
us. It is the buyer of the car who pays the bill. 

"Supposing our net profit on a machine is 10 per cent; 
and that the selling price is necessarily based on: the 
manufacturing cost ; you will see that if we pay 50 cents 
a pound for aluminum, the buyer of a car pays 55 cents 
a pound. Now if we are able to replace that aluminum 
with a steel stamping, of handsomer appearance, vastly 
greater strength and at a cost of say 5 cents a pound, 
the buyer of the car pays only 5^ cents. You cannot 
get something for nothing. 

"No automobile manufacturer would use so weak ; and 
So uncertain a metal as aluminum If it were possible to 
cast a stronger metal in the same form and sufficiently 
thin- to get the weight within reasonable limits. Un- 
fortunately, while iron is twice as strong as aluminum, it 
is not practical to cast it any thinner ; and a 3/16-inch 
wall of iron weighs just three times as much as the 
same thickness of aluminum. In some places — such as 
engine crank-case— we get sufficient strength in an alu- 
minum casting and with the lesser weight, whereas the 
form precludes the possibility of stamping it satisfac- 
torily from steel. 

"For motor supporting arms, however, we use pressed 

steel — this is one place where aluminum has proven most 

unsatisfactory through its liability to frequent breakages 

- and its inability to withstand severe vibratory stresses. 



"Now in a $2500 car the cost of making dies for press- 
ing these members would amount to more per car than 
the 50-cents-a-pound-aluminum — so the average maker is 
compelled to charge the buyer for the most expensive 
metal without being able to give him the desired safety 
factor. The cost of making the dies for the pressed 
steel members, though several hundred dollars, distrib- 
uted over 24,000 pieces — two for each motor — is a negli- 
gible Item in the case of the E.-M.-F. '30'. 

"Here's another fact which may not have occurred to 
you : In reading over our specification sheet you doubt- 
less noticed that we grind many shafts and other parts 
which you do not ordinarily find so accurately made in 
cars of the highest price. 

"Now grinding is the most expensive operation in ma- 
chining metal — but it is also the most accurate. Ac- 
curacy is economy — though not all makers seem to ap- 
preciate that fact. 

"We can better afford to grind a part than to take the 
risk of Its not fitting the other part with which It must 
engage. We could better afford to grind one hundred 
parts than to disassemble one car to replace a- noisy gear 
or a bearing that has seined because too tight or which 
is noisy because too loose. 

"Grinding is cheaper, provided the quantities justify 
investment in highly specialized machines for the work, 
than it is to buy files and pay a force of men to fit crudely 
machined parts. We grind to ejisure facility In assem- 
bling — and the buyer gets better quality throughout. 
It is a selfish consideration with us, for It reduces the 
cost ; but the customer gets the benefit of this saving as 
well as the greater accuracy. 

"Another saving is effected In the testing of cars after 
assembling. 

"As a matter of fact the term 'testing' no longer has an 
application to automobile manufacturing among men 
who know their business and possess the facilities to do 
things the modern way. 

"To say that a car needs testing Is to admit the possi- 
bility at least, of Inaccuracy — generally, It implies a 
probability. 

"In these days when science can tell us to an ounce 
the strength- of a metal, the only chance for error is in 
the machining of a part. Eliminate that chance by ma- 
chining it — reaming, grinding or otherwise — to the neces- 
sary degree of accuracy, a quarter to a half thousandth 
of an inch — what is there left to test? 

"Watches made by the millions are never tested. They 
are regulated — adjusted — that is all. 

"So with a properly manufactured automobile. Engine 
parts, axle, driving gears, bearings, may need adjustment 
after assembling ; but testing — that implies careless work ; 
and that Is the one luxury we cannot • afford In a $1250 
car .' It is permissible only in a car for which the cus- 
tomer is induced to pay a high price under the de- 
lusion that 'hand work' is superior, whereas, as a mat- 
ter of fact, it is simply" a process of making one error 
to fit another. And he pays treble every time he must 
replace a part by the cut-and-try process. 

"You'll find a parallel for these conditions in many 
other commodities of everyday use. 

"Detroit is the center of the stove industry, as It is the 
automobile center of the world. Any stove manufacturer 
will tell you it costs $40,000 to $50,000 to produce the 
first plain cook stove of any new model. Taking into 
account, of course, the designs, patterns, dies, jigs, tools, 
experimental work, and the changes that are necessary 
before a satisfactory product is secured — every item of 
which preliminary expense must be distributed pro rata 
over all the stoves of that model made thereafter. 

"Once perfected, they turn out that stove In lots of 
20,000 to 150,000 a year — and sell It for seven or eight 
dollars — the 'overhead' spreading thinner as the quantities 
increase. 

"The first typewriter that would write cost over $300,- 
000 — and the man who would have paid $100 for that 
particular machine would better have thrown his money 
away. Not one part could be replaced at any reasonable 
figure. To-day, a highly perfected machine of that same 
make, a marvel of ingenuity is manufactured for a few 
dollars — steel stampings and automatic machine work. 
The low price has made it a necessity in every office — 
hundreds of thousands are sold annually to persons who 
a few years ago did not drqam they ever would need one. 

"The E.-M.-F. '30' at Its price has already created a 
demand greater than even we had expected. And this is 
only the beginning. 

"When your father was a boy, a good rifle was a lux- 
ury few could afford. To-day you can buy a better rifle 
than your father ever saw for one-tenth what he would 
have had to pay for one made by hand. They are made 
by the millions now because millions can afford the price — 
and the demand far millions makes the adoption of manu- 
facturing methods — and hence the low price — possible." 
"But these are problems peculiar to all manufacturing, 
are they not?" I asked. "Why have not these methods 
been applied to automobile making before? Why have 
we had to pay twice as much for a car as It has been 
worth?" 

"There are several reasons — three primary ones: First, 
until recently automobile design had not crystallized into 
any accepted standard. While we were still in the ex- 
perimental stage, uncertain as to what features were 
best — sllding-gear or platenary transmissions — two, ver- 
sus four cycle motors — air cooling versus water cooling; 
and a hundred other details, matters of dispute among 
designers, no maker dared turn out a large number of 
cars of any model — none dared anticipate the future by 
more than a few months. 

"The public — the motoring public — seems to have been 
alive to the conditions. The maker who would have) 
turned out 10,000 30-horse-power, four-cylinder cars four 
years ago would have found no market even had he 
offered them at $1250. 

"Anyone at all Interested in the subject, knows that at 
that time the motor car was still in the transitory state 
— no part had been standardized— none accepted as final. 
Only a few enthusiasts bought, the great conservative 
public waited and watched — interested, hopeful, but un- 
satisfied. 

"It's an interesting fact that, from year to year the 
demand has just kept pace with — always a little In ad- 
vance of — the mechanical development of the automobile. 
"We now have come to the place where we know what 
a car should be, and we find our public ready to buy- — 
able to buy since we can produce at a price within the 
reach of the great moderately-rich class. 

"The second and the chief reason why manufacturing 
methods have not heretofore been applied to automobile 
building is that a broad experience is necessary to equip 
and organize a factory for economical production on a 
large scale. The automobile business can boast of few 
men with the proper training. Most of the engineers 
have grown up with — been developed by, the growth of 
this industry. And they are unable to rise above their 
experience." 



5^ 



Scientific A 




Wheel b'ase, 112 inches ; 36 horse-power ; 4 cylinders, 4% x 5 inches ; cellular radiator ; dry battery 

and high-tension ignition ; contracting band clutch ; selective sliding gear transmission with 

three speeds forward and one reverse ; shaft drive. 

Haynes touring car. 



i horse-power ; wheel base, 119 inches ; 6 cylinders 3|| x 4% inches ; cellular radia- 
tor ; storage battery and high-tension ignition ; cone clutch ; selective sliding 
igear transmission with four speeds forward and one reverse ; shaft drive 

The Pierce "Arrow." 



34 horse-power ; 4 cylinders. A feature of the 4-c$l 
except for the hub center, and carrying a tire inflaf 
hub center by six bolts. The spare wheel can Ot 

Rambler touriti 





Wheel base, 106 inches ; 4 cylinders, 4 x 4^5 inches ; vertical tube radiator ; dry battery and 

high-tension magneto ignition ; expanding ring clutch ; selective sliding gear' 

transmission ; three speeds forward and one reverse ; shaft drive. 

Everitt-Metzger-Flanders 30-horse-power touring car. 



7 horse-power motor ; 4 x 4 inch single cylinder ; planetary transmission with multiple disk 

clutches. Drive : Bevel $rear to jack shaft and double side chains to rear axle. Coil spring 

"with friction joint radius rods. Maximum speed, 30 miles an hour. 

Brush runabout. 



4 cylinders ; 45 horse-power ; speed, 3 to 50 mils 

unit coil ; storage battery : high-tension naaffneU 

Selective sliding gear transmission. Thr& 

Glide tourin 





High-pressure cylinder, 2^x3 inches ; low-pressure cylinder, 4J4 x 3 inches, joy valve motion 
actuated from connecting rods ; pumps driven by levers of the valve mechanism. 

White steam car. 20-horse-power touring car. 



48 horse-power ; 6 cylinders, vertical tube radiator; dry battery and high-tension magneto 
ignition ; multiple-disk clutch ; selective sliding gear transmission ; shaft drive. 

Winton flve-passeiiger car. 



4 cylinders ; water cooled ; make-and-break 
"type change gear ; three speeds f orw 







Premier 30-36 


horse- 
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Wheel base, 100 inches ; 4 cylinders ; spur planetary transmission ; Jow tension magneto 
ignition ; vanadium steel springs, axles, shaft, gear, etc. ; weight, 1,200 pounds. 

Ford 20 horse-power touring: car. 



4-cylinder; cellular radiator; low-tension magneto ignition ; selective sliding gear 
transmission ; shaft drive. 

Locomobile. 30 horse-power touring car. 



6-cylinder ; jump spark ignition ; three-disk c| 
with four speeda forward and one re 

Thomas 70-horse-p 
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The transmission is of the double-disk type, the flywheel being used as one disk. The 
flywheel is horizontally placed to exert a gyroscopic effect in resisting shocks. 

Blomstrom gyroscope car. 



Sis speeds forward, three reverse ; motor, series wound, rated at : 
horse-power with 300 per cent overload capacity. 

Baker electric runabout. 



Direct power transmission by steel friction chain ; ball and roller 
for motor ; 4 cylinders. 

Holsman high-wheeled surrey. 
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nder Rambler is a spare wheel, complete 
id. The regular wheel is screwed to the 
placed on the hub in three minutes. 

£ car. 



Wheel base, 117 inches ; 40 horse-power ; 4 cylinders, 4% x 5>4 inches ; cellular radiator ; 

low-tension magneto ; cone clutch ; selective sliding gear transmission with four 

speeds forward and one reverse ; shaft drive. ; 

Studebaker limousine. 



Wheel base, 120 inches : 40 to 45 horse-power ; 4 cylinders 4% x 5 inches ; double ignition system with 

Bosch magneto ; cellular radiator; cone clutch; selective sliding gear with three speeds 

forward and one reverse ; roller bearings throughout ; shaft and bevel gear drive. 

Speedwell touring car. 






j an hour. Ignition : Jump spark ; four 
». Irreversible bevel gear steering gear. 
3 speeds forward and one reverse. 

S car. 



Wheel base, 110*4 inches ; 28 horse-power ; 4 cylinders, 4x4 inches ; water cooled ; jump 

spark ignition (storage battery); splash lubrication ; single silent chain drive 

inclosed in dust-tight metal case ; friction change gear. 

Lambert roadster. 



4 cylinders cast integrally ; short bonnet ; long wheel base ; body swung between axles to giv 

ease in riding ; ignition by storage battery and coil ; special equipment for double 

ignition (magneto with separate set of spark plugs). 

Chalmers-Detroit 30-horse-power touring car. 






gnition ; multiple-disk clutch ; selective 
rd and one reverse ; shaft drive. 

ower touring car. 



4 cylinders ; 34 horse-power ; magneto and battery ignition : positive shaft-driven oiler ; honeycomb 
cooler ; sliding gear transmission, three speeds forward and one reverse ; bevel gear drive. 






Maxwell-Briscoe 30-horse-power. 
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Wheel base, 106 inches ;' wheel tread^ 54 inches ; wheels. 32 x 4 inches (all four); 4 cylinders 
30 horse-power ; seating capacity, 4; steering on left-hand side • turns in 35 feet. 

Cleveland auto cab. 




itch ; selective sliding gear transmission 
'erse ; double side chain drive. 



>wer fly about. 



Vertical 2-cycle- motor, 3 cylinders ; jump spark ignition (dry and storage battery) ; 
multiple-disk clutch ; shaft drive ; speed, 40 miles an hour. 

Atlas 84-horse-power touring car. 



Wheel base, 95 .inches ; 18-20 horse-power motor ; thermo-syphon cooling ; mechanical 
oiler ; jump spark ignition ; friction transmission ; pressed steel frame. 



Carter car gentlemen's roadster. 






tearing^ 



) horse-power ; 2-cylinder water-cooled motor ; friction drive ; force feed 
oiler ; long Concord side springs. 
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Shacht automobile buggy. 

LITTLE. 



Wheel base, 95 inches ; double opposed motor half offset ; 
horse-power ; jump spark ignition (coil ar. d battery). 

Mclntyre solid-tire high-wheel runabout. 



16 



2-cylinder, 14-horse-power engine ;■ planetary transmission ; two speed 
forward and one reverse ; maximum speed, 30 miles. 

Black automobile buggy. 
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STOBM PBOTECTION FOB THE AUTO DBIVEB. 

The latest addition to the equipment of a well-ap- 
pointed car is the "cling tight storm apron," manufac- 

t u r e d hy the 
B e e h e - Elliott 
Company of Ra- 
cine, Wis., and 
shown in the 
a c c o m panying 
illustrat ion. 
The storm 
apron, designed 
to protect the 
driver of the 
car in cold or 
wet weather, is 
made of water- 
proof material, 
with a spring 
steel hand to 
encircle the 
waist and an- 
other hand to 
spring about the 
ankles. The 
a p r o n cannot 
slip down from 
the waist, and 
if placed over 
the o r d i n a r y 
lap-robe, holds it 
snugly about the person of the driver in a manner 
never possible before. There is perfect freedom for 
the feet to operate the pedals on the floor of the car. 
The wind and water are kept out, and the comfort 
of a warm robe about the body is kept in. There are 
no straps or buttons or buckles to cause annoyance, 
and the apron may be put off or on in an instant. 




A STOBM APBON FOB CHAUFFEUBS. 
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A NOVEL CABBYING CASE FOB AUTOMOBILE TIBES. 

One of our illustrations shows a new metal carrying 
case for automobile tires, which offers several advan- 
tages over the ordinary rubber covering that is placed 
over a shoe. This case is made of pressed steel, and 
weighs only about 25 pounds. It is hinged so that the 
outer half can be opened instantly, as soon as the 
lock has been unfastened. The spare shoe can then be 
quickly removed if it is needed. In the center of 
the case there are two spaces, the upper one being for 
spare tubes, and the lower one for tools. These cases 
are made sufficiently large to accommodate two 4%x36- 
inch shoes, and the fact that they provide waterproof 
and burglar-proof holders for the tires and tools is suf- 
ficient to warrant almost any automobile user purchas- 
ing them. Added to these advantages is that of ready 
and quick accessibility when the tire is needed. At 
the recent Automobile Show in the Grand Central Pal- 
ace, one of these cases made of spun copper was- ex- 
hibited. Although it had been in use on a car for 
nearly 3,000 miles, there was practically no indica- 
tion of this from its appearance. When made of pressed 
steel, these cases will be even more durable, 



A NEW SUSPENSION FOB AUTOMOBILES. 

The ordinary elliptical spring, if it could be made 
flexible enough, would serve as an excellent device for 
relieving an automobile body of the tossing to which 
it is subjected in passing over inequalities of the road 
and would save much tire and machinery trouble. Un- 
fortunately, if the spring is sensitive, it is too weak, 
so that the body is bound to strike. 
It has, therefore, been the practice to 
make the spring so stiff that less com- 
fort is obtainable. Moreover, even the 
stiff spring is not always able to cope 
with the violent tossing, for which 
reason shock absorbers have come into 
more or less general use. It is the 
purpose of the shock absorber to re- 
lieve the elliptical spring of unusual 
strains, which purpose it accomplishes 
either by friction devices, or recoil 
cylinders. 

Mr. Oscar Stolp, of 20 Plefcher 
Street, New York, N. Y., has adopted 
an entirely new means of overcoming 
the suspension problem. In his device 
he abandons friction devices and recoil 
cylinders and employs instead a very 
simple equalizing lever which dissi- 
pates the tossing effect, not by causing it to overcome 
friction or compress air or a liquid, but by changing its 
direction and causing it to expend itself in holding the 
car down on the road. The accompanying illustration 
shows the device. To the chassis 1, an elliptical spring 
3 is secured by hangers 2. The axle 6 is mounted not 
at the center of the elliptical spring, but at the end of 
an equalizing lever 5, which is fulcrumed at 4 (the 
center of the elliptical spring). The other end of the 
equalizing lever is connected with a coil spring in- 
closed in a case 7. When the car strikes a depression 
the short arm of the equalizing lever is thrown up 
and the long arm down, thereby distending the coil 
spring and pulling the chassis down. The result is 
that the elliptical springs are entirely relieved of 
strain, so that they can be made sensitive and re- 
sponsive. This new lever suspension has the merit 
of adapting itself to the character of the road, for it 
is obvious that the arm 5 will be rocked to a degree 
corresponding with the tossing effect. The inventor 
of this device has traveled over 20,000 miles on a car 
fitted with solid rubber tires and claims that he rides 
as comfortably in his vehicle, if not more so, than 
would be possible with an ordinary shock absorber 
on a pneumatic tired car. The device would seem to 
be particularly applicable to the high-speed roadsters 
which are now so popular — cars which are apt to leave 
the road when they strike a very slight obstacle and 
which obviously need some mechanical device for hold- 
ing them down. 



The engine shaft and the shaft to the rear axle 
or main driven shaft are in alinement but separated. 
The engine shaft carries a gear A; the rear axle shaft 
carries the gears B and O and the sprocket D. These 
three gears and the sprocket are loosely mounted on 
their respective shafts, but any of them . can be made 
fast by moving the lever o of the appropriate clutch. 





A NOVEL TIBE-CABBYING CASE. 



A NOVEL SPEED-CHANGING GEAB. 

A novel speed-changing gear has been patented by 
Joseph A. Wilkin, of Matamoras, Pa., which is adapted 
for use on machine tools, automobiles, and motor 
boats. The device has been examined by Prof. 

Arthur L. Wil- 
liston, who re- 

ports that in 

his opinion it 
is "thoroughly 
mechanical in 
principle and 
altogether 
practical; it is 
positive in its 
action; it is 
simple and ef- 
fective in its 
operation; and 
it has many 
advantages not 
possessed b y 
any other 
change speed 
mechanism." 

In the ac- 
companying il- 
lustration the 
device is 
shown applied 
to the trans- 
mission of ah 
a u t o m o bite. 



THE STOLP EQUALIZING SUSPENSION LEVEB. 

The dotted lines show the position of the parts when displaced by an inequality in the road. 



The corresponding or mating three gears and sprocket 
wheel mounted on the countershaft and low gear 
shaft above the engine shaft, are all fixed, except for 
the provision of a slip clutch. 

The engine shaft may '.. drive the rear axle shaft 
through either pair of gears A and B or A and C, or 
may drive it in the reverse direction through the gear 
A and the sprocket D, simply by throwing the levers of 
the appropriate clutches arid making the proper gears 
or sprockets fast to the engine and the driven shaft. 
The reverse motion of the driven shaft may also be 
obtained by means of two sprocket wheels and a chain, 
or by means of two gears in place of these sprockets 
with an idler running between them on an indepen- 
dent shaft. j 

The clutch which connects the gears with the driving 
or driven shaft is shown separately. Securely keyed 
to the shaft is a bushing to which a ratchet wheel d is 
attached. On the face of the gear a disk 6 is fixed, 
which is provided with four pawls p, so located that 
they may engage in the ratchet wheel simultaneously 
at four points equidistant on its circumference. By 
throwing these pawls in or out, therefore, the gears or 
sprocket may be made fast to or released from the 
shaft. The pawls may be held in action either by 
springs or by a pressure created on them through lugs 
located on their hubs by the driven or the driving gear. 
The operation of the pawls is controlled by a. sleeve S, 
conical on the inside, which moves to the right or to 
the left longitudinally with the shaft and which per* 
mits them to engage in the ratchet wheel Or holds them 
out of mesh with it. These conical sleeves are shown 
at S in the upper view. On their outer surface there 
{Continued on page 67.) 




A NOVEL SPEED-CHANGING GEAB. 

The gears are always in mesh and it is possible to ehange directly from a 
low to a high speed. 
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Jiutomokile ifotes and Suggestions. 



An automobile accessory in the form of a combina- 
tion six-volt cigar lighter, acetylene lamp lighter, and 
incandescent repair lamp, made by the Metal Special- 
ties Mfg. Co., of Chicago, 111., has now been on the 
market for two years, and has proven itself to be a 
most useful article for automobile and electric vehi- 
cles. The lamp is six inches in length, and always at 
your elbow. A cigar, cigarette, or acetylene lamp is 
easily lighted going 60 miles an hour. The repair 
lamp is very handy for purposes of inspection. The 
ten feet of cord attached is sufficient for exploring any 
part of the machine. Its use leaves the hands free. 

A 45 actual H.F. motor, 4%" x 5", and a seven-passen- 
ger touring car with 120-inch wheel base, weighing 
3,000 pounds, gives 1% H.P. for each 100 pounds of 
car weight; 34 x 4%-inch tires all around is the equip- 
ment, and costs more money than the 36 x 4%-inch 
in the rear and 36 x 4-inch in the front. They are 
more convenient, and any tire manufacturer will tell 
you that they are more than ample to carry the load. 
These remarkable characteristics of the Glide car must 
arouse some interest. A car that is about the same 
in weight as the actual weight of the widely adver- 
tised, especially light cars (2,100 pounds), with a more 
powerful water-cooled motor, and is from 1,000 pounds 
to 2,000 pounds lighter than other high grade touring 
cars of about the same wheel base (120 inches). The 
motors of Glide cars have the five-bearing principle. 
The cylinders of the car are cast separately, so 
that the expansion and contraction of each cylinder 
is entirely separate from the others. The motor is 
water cooled and is provided with a simple apparatus, 
by means of which the carbon can be removed from 
the cylinders, without tearing the motor down. The 
universal joint is located between the motor and the 
transmission, and is called upon to transmit only 
the initial H.P. of the engine. It is housed oil-tight 
and dust-proof. The transmission is of the sliding 
gear selective type and has three speeds forward and 
a reverse drives direct on the low speed with all gears 
cut out and running idle. The Glide rear axle over- 
comes the flimsy, faulty construction common with 
bevel-gear-drive cars. The gears are large enough in 
proportion, and are made of the best material. The 
bearings are strong enough and made adjustable, and 
the shafts are large enough to do their work without 
overtaxing the rear system. 

The power plant of the Rapid five-ton truck, appear- 
ing on another page, comprises an engine of the 4- 
cylinder, 4-cycle, vertical type, with a bore of 5% 
inches and stroke of 6%i inches. It develops 60 horse- 
power. The cylinders are cast in pairs. The cylinder 
heads are cast integrally with the cylinders, as are 
also the valve chambers. The water-jacket head is 
separate. This permits of the cylinder cores and water- 
jacket cores being uniform, and allows the thorough 
removal of the core sand. The valves are of large diam- 
eter, the inlet and exhaust valves being interchange- 
able and located on the left-hand side of the motor, 
thereby necessitating only one camshaft. The valve 
heads are nickel steel, electrically welded to a carbon- 
steel stem of large diameter. Lubrication is by 
force-feed oiler to each bearing and cylinder. The 
oiler is attached directly to the upper half of crank- 
shaft, and is positively driven by gears. The circu- 
lating water pump is of the centrifugal type, gear 
driven, and of such construction that it will not impede 
the natural circulation of the water in case of accident 
to the pump. The clutch is of the multiple-disk type, 
and is inclosed in the flywheel. Connecting the clutch 
with the transmission is a short propeller shaft provided 
with a specially designed universal joint at each end. 
The transmission is of the selective sliding-gear type, 
giving three speeds forward and one reverse. The 
driving spindle is forged integral with the driving 
gear, and is mounted on two large Timken roller bear- 
ings. The direct-drive shaft has three keyways milled 
from the solid shaft, thereby doing away with the 
square broached hole in the gears, as in the usual 
crnstruction. The countershaft has flanges forged 
integral with the shaft for bolting the various gears 
thereto. The reverse gear runs in a pocket, and is 
mounted on a hardened and ground shaft, where it 
can be thoroughly lubricated. The bevel gear is bolted 
direct to a Hedgeland equalizer, which acts as a dif- 
ferential and gives a positive drive, no matter what 
the condition of the roads, and one which does not 
have the inherent faults of the ordinary differential 
in this respect. 

The Holsman Automobile Company, of Chicago, 111., 
have introduced a decided novelty in the way of a 



four-cylinder high-wheel automobile that deserves more 
space than we are unfortunately able to give it. The 
company has succeeded in building a motor in which 
there is not a single plain bearing, and in which every 
bearing is either a ball or roller bearing. It has 
dispensed with connecting rods and all unnecessary 
bearings. The motor is an air-cooled, four-cylinder, 
four-cycle type, 26 horse-power by standard rating, 
with twin mufflers, oiling device, carbureter, sparking 
apparatus, and transmission for both low and high 
gear all in one piece. It has three 5-inch radial ball 
bearings of best silent type, two 5-inch roller bearings 
of best frictionless type, and two Hyatt flexible roller 
bearings at the ends of the shaft near the sheaves. It 
has no plain bearings or journals whatsoever — not even 
a piston wrist-pin bearing. The. ball and roller bear- 
ings, besides being the best that can be had, are fully 
twice as large as have ever been used on any motor of 
the same capacity, and are intended to be practically 
non-wearable. There are several other features that are 
new. For instance, power is transmitted directly from 
the motor shaft to the wheels without any intermediate 
gearing whatever by the use of a friction chain, thus 
making a real direct drive. 

Some day the farmer will use the automobile more 
generally than now. The nearest approach to that 
day is represented by runabouts of the buggy type, 
which have large wheels, solid tires, and simple trans- 
mission. In this field a great success in automobile 
manufacture is being achieved. The force of this sug- 
gestion cannot be appreciated by anyone not intimately 
acquainted with the roads of our undeveloped districts, 
which make up the great area of this country. One of 
the first to follow the principle that an automobile can 
be made to go wherever a horse and buggy can, was W. 
H. Mclntyre, of the W. H. Mclntyre Company, Auburn, 
Ind. To-day the Mclntyre Company has four im- 
mense factories with half a million feet of floor space 
and a combined capacity of twenty-five cars per day. 
It is building one, two, and three-seated pleasure cars, 
telephone and express wagons, rural mail wagons, 
laundry wagons, open and covered delivery, and in fact 
a complete line of commercial and pleasure cars. The 
Mclntyre Company is the actual manufacturer of the 
car complete, building engines, transmission, chassis, 
body, etc. Several patented features make the Mc- 
lntyre car distinct from any other on the market. Both 
two-cylinder and four-cylinder engines are used. The 
double-cylinder motors are of the half offset type. 
The planetary transmission used gives two speeds for- 
ward and one reverse. Both chain and shaft drive cars 
are built. All motors are air-cooled, and the Mclntyre 
patented flywheel is claimed to have a blowing power 
of over 33 1-3 per cent above that of an ordinary fan 
of the same diameter. The spokes of the flywheel are 
cast in the form of fan blades, doing away with the 
use of fans, belts, etc. 

The Lambert drive system, embodied in the Buckeye 
Manufacturing Company's automobiles and trucks il- 
lustrated elsewhere, embraces but two elements — a 
friction disk and a friction wheel, the former mounted 
on the rear end of a continuation of the crankshaft, 
and the latter on a transverse shaft lying to the rear 
of the disk face and from which a chain drives the rear 
axle. The friction wheel can be slid by a lever along 
the jack shaft, so that it contacts with the face of the 
friction disk at its center, or at any point from the 
center to the periphery of the right side for forward 
speeds, and on the opposite side of the disk for reverse 
speeds. Once the friction wheel is positioned for the 
desired speed, the friction disk has to be carried rear- 
ward, in order to press firmly against the paper ring 
on the rim of the friction wheel. This is accomplish- 
ed by sliding rearward the longitudinal shaft with the 
disk — a movement made possible by the keying of a 
three-arm spider on the forward end of the longitudinal 
shaft, and the inserting of three studs in the rear face 
of the flywheel, so that all ball and socket joints in the 
spider arm may slip back and forward on these studs. 
The construction of the babbitt ball, which is used in 
the three-point spider connecting the extension shaft 
with the flywheel on the motor, is novel. This babbitt 
ball is cast around a copper gauze cover with small 
pyramids of graphite, so that when the ball slides back 
and forth on the driving pin, the graphite points make 
it self-lubricating. The ball and socket connection of 
the spider is such that by loosening the cap screw one 
can turn the adjusting nut, and take up the wear on 
the ball. 

One of the most notable lines along which automo- 
bile construction is developing is the tendency toward 



a reversal to the earlier structural forms, made pos- 
sible by refinement in detail and the greater skill and 
experience of designers and manufacturers. For in- 
stance, the earlier automobiles were built with but one 
cylinder. In order primarily to obtain more power, 
and secondarily to reduce vibration, multiple-cylinder 
engines were resorted to. Two or three years ago it 
seemed as if the single-cylinder automobile motor, if 
not the two-cylinder as well, was to be entirely super- 
seded by fours and sixes. However, a variety of con- 
siderations, such as cost, weight, and expense of oper- 
ation, have brought the single-cylinder back into favor, 
and luckily the greater skill of designers and pro- 
ducers has made this form of car perfectly practical 
and satisfactory. Those accustomed to the large mo- 
tors can hardly believe the results of the small car 
races in France for the past two years, in which single- 
cylinder engines with a bore of barely four inches 
traveled for hundreds of miles, carrying two people, at 
an average rate of around fifty miles an hour. One 
of the first cars, if not the first, to cross the American 
continent was a single-cylinder; and so fraught with 
extraordinary difficulties, hardships, and dangers is 
the route from Denver to the Coast, that but a small 
number of even the most powerful cars have succeeded 
in making this trip. The latest transcontinental run 
has just been completed by the Brush Runabout, which 
is a single-cylinder car with a four-inch bore and four- 
inch stroke, and which from Denver to San Francisco 
carried Mr. F. A. Trinkle and his wife. This trip il- 
lustrates the unexpected results that may be obtained 
from apparently small means when the design is har- 
monious and correct, coupled with the proper ma- 
terials, properly worked. The car itself, covered with 
mud and carrying the spade and tackle block used by 
Trinkle in the trackless wilds of the West, was one 
of the features of the New York Automobile Show. 

A glance at the Premier cars readily indicates the 
rapid progress made toward the standardization of 
the modern motor car. The motors of the four and 
six-cylinder types have cylinders cast in pairs, with 
intake and exhaust valves on opposite sides. Lubri- 
cation is by force feed direct to fhe cylinders, and 
also by splash. The engines are fitted with low- 
tension ignition regularly, this being the make-and- 
break with Bosch magneto, and in addition they have 
a high-tension system, with battery, coil, and plugs, as 
an auxiliary. A Weston type multiple-disk clutch 
is inclosed in an oil-tight housing attached to the 
flywheel, and the drive from this to the transmission is 
through a floating member, whose forward end is squar- 
ed well up within the clutch, and whose rear end con- 
sists of a three-jaw coupling with jaws slightly spher- 
ical, making it practically a universal joint. The 
transmission affords three speeds forward and a re- 
verse. The drive is by propeller shaft. The rear axle 
is unique in several respects. The housing consists of 
two bell-shaped steel castings thoroughly ribbed on the 
inside to preserve alignment, and without truss rods. 
The driving pinion is located centrally, both it and its 
spindle being cut from one piece of metal, and is car- 
ried on two annular ball bearings suspended in saucer- 
like castings, dished diversely, the circular flanges 
registering together. The squared inner end of the live 
axle is carried in the hub extension of the differential, 
and on the outer end is a three-jaw clutch, which en- 
gages with a corresponding clutch in rear wheel hub. 

The electric vehicle does not compete with the gaso- 
line car for touring, but has a large field of its 
own in city and suburban needs. The limitations in 
the radius of action on one charge are not apparent 
in this use, since the radius is much greater than 
the requirements. The advantages of the electric are 
economy of operation, safety, freedom from noise, 
smoke, and dirt. The electric" motor used to-day is 
fifty per cent better than it was. The storage battery 
has been improved in many ways. The materials and 
construction have improved in the electric class just 
as much as in the gasoline cars. Five years ago the 
average ability of an electric was 25 miles on a battery 
charge. Now it does 50 to 80 miles at less expense. 
The general idea is that electrics are expensive to 
maintain, but the cost of keeping them is about the 
same as that of horse buggies, while they do at least 
three times the work. The electric is not intended for 
high speeds, but is capable of traveling much above 
the speed laws, and when charged for a distance of 
say 50 miles per day, it costs often less than men- 
tioned above. It is simple and easily kept in perfect 
condition. No other vehicle is so easily controlled and 
guided, or so safe and dependable. 
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A TALK ON 
ELECTRICS 



DO YOU DIFFERENTIATE? 



ARE YOU ONE OF THOSE WHO SAY "I'd rather have a gasoline 
car than an Electric"? If you are, avoid this error in the 
future, we pray you. Don't be guilty of that break again — it 
exposes an ignorance of the functions of the two types of vehi- 
cles that is deplorable in a person otherwise well informed and 
one which we are sure you would rather not be guilty of. 



LET US PUT YOU BIGHT : Out of the fullness of an experience 
dating from the very infancy of the automobile; and- with the 
assurance of the impartiality of our position — since we are the 
largest producers and distributors of gasoline cars of all types 
as well as of Electrics, in the world; we believe we can give 
you a more accurate understanding of the essential qualities of 
each type and of the uses for which each is most suitable. We 
cannot afford to praise the one at the expense of the other. 



THE LAYMAN IS EXCUSABLE for making this bull, because he 
has been led into the error by those he thought should know — 
manufacturers of Electrics — especially those who are very 
"new" to the business. The first impulse of the uninformed 
amateur designer is to produce a car which will do some spec- 
tacular, tho useless stunt. Because gasoline cars seek reputa- 
tions for speeding and long distance touring — for which work 
they are intended — he needs must perform the same feats with 
the electric — hitch the family bay to the sulky and try conclu- 
sions with the thoroughbreds on the speedway. 



IT IS FBOM SUCH PEOPLE WE HEAR of 200-mile cross-country 
runs; 35 miles an hour and other performances perfectly easy 
to attain but entirely apart from the purpose of the electric 
pleasure vehicle — just as much as would be the use of a tally ho 
for social or business calls. 



THERE IS NO COMPETITION between electrics and gasoline cars. 
Do you get that? They are not rivals. They are not designed 
nor intended the one to perform the part of the other. They 
are allies — not enemies. Where the one is, there also should 
the other be — in every garage where there is a high priced 
gasoline touring car, there ought also to be an electric for city 
service — Studebaker preferred, of course, since we are consider- 
ing a high class equipment. 



NO!— NOT ALONE FOE MILADY'S USE, tho of course the elec- 
tric is the only car a lady ever should drive herself — -the only 
one in which she can maintain her dignity and her beauty — 
protect her gown and safeguard her temper. But you, too, the 
head of the house, need an electric for your business-hour's 
calls. It is so much quicker — more mobile — more nimble — in 
congested city sections than the big touring car or roadster, and 
it saves more than its cost in a year by doing this work for 
which the gasoline car is so thoroughly unsuited. 



REMEMBER WE SELL EVERY TYPE of gasoline car— from the 
luxurious Studebaker 40 limousine through the entire line of 
seven and five passenger touring cars, including the E-M-F 
"30," which has created such a sensation of late. If these 
would serve all purposes, would we also make electrics by the 
thousands — and in every type for every service — Victorias, 
Landaulettes, Stanhopes, Coupes, Runabouts and the rest? 
Certainly not. 



SO YOU MAKE YOURSELF RIDICULOUS, you see, when you 
compare the gasoline with the electric as if they were rivals — 
just as ridiculous as if you were to say you preferred a Tuxedo 
to a traveling suit, without specifying for what occasion. 



BY SIMPLY SACRIFICING more desirable qualities, an electric 
car can be made to cover a mile faster than any other thing 
on wheels — just shoot the entire charge, in one bolt of light- 
ning, through the motor and the speed "will be limited only by 
the nerve of the driver. 



IF YOU WANT MILEAGE in excess of any rational requirements 
— for the uses intended — all you have to do is to possess a com- 
plete ignorance of the laws of electrical engineering — or, if so 
unfortunate as to possess, ignore them entirely. Make your 
batteries with an eye single to "miles-on-one-charge" — without 
regard to permanence of the battery plates, maintenance cost 
or any other consideration. You see it is simple — just as simple 
as to be a demagogue in any other line. 



NOW STUDEBAKERS POSSESS ALL the facilities to do these 
things — except the necessary ignorance and the inclination to 
Gold Brick patrons. For any person who makes or sells an 
Electric recommending it for such work is selling something 
that hia customer doesn't want — he needs a gasoline car. 



STUDEBAKER ELECTRICS are standard of the world— just as 
are our gasoline cars. And the reason is, they are designed for 
the service intended and not with a view to creating a sensa- 
tion — not to gratify some, engineer's whim — nor to furnish the 
advertising man a catchy catch phrase. 



SUITABILITY FOR YOUR PURPOSE is what you pay for. You 
buy an Electric pleasure vehicle because nothing else will 
answer that particular purpose so well. When you buy a 
Studebaker Electric you get a car designed expressly _f or that 
purpose — nothing omitted that will attain the end, nothing in- 
corporated that belongs to another type of car. 



If you are Interested— we will gladly send you a. little pamphlet " The Studebaker Plan," showing how to maintain a.n Electric 

it Is the cheapest type of car to own and drive, year In and year out. 



it home and why 



STUDEBAKER AUTOMOBILE COMPANY 

General Office; Cleveland, Ohio 

BRANCHES: New York. Boston. Philadelphia. Chicago, Kansas City. Denver. Portland. Ore., San Francisco. Salt Lake, Seattle, Wash., 

Loe Angeles. Agents — everywhere — 5000 of them. 
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An Invitation to Business Men 



w 



E want every business man who reads this paper, and who is now using two or more horses in his 
delivery or shipping service, to write to us. We can save him money. 

We manufacture a complete line of Rapid Commercial Power Wagons including 
merchants' delivery cars — trucks of one-ton capacity up to six tons — telephone con- 
struction cars — fire department cars — hotel ambulances — police patrols — wagonettes — 
hotel busses — sight-seeing cars, etc. 

We also build special vehicles for special purposes. 

We invite you to write to us, stating the conditions and possible power wagon 
needs of your business. 

We have made a study of conditions and possibilities relating to power transpor- 
tation in every part of the United States for the past ten years. 

And we will gladly write you making such careful recommendations and sugges- 
tions in detail, that in our judgment apply best to your business and your needs. 

There is no obligation whatever incurred in writing for this information. 

Do not hesitate to address us; we will tell you frankly whether or not power 
transportation would be a practical economy in your business. 

Send for our catalog. 

Rapid Motor Vehicle Co., 507 Rapid St., Pontiac, Mich. 




1-Ton Delivery 

Suitable for Merchants' Delivery Service 




Rapid 5-Ton Truck 

Made also in three and f oar-ton sizes, suitable f 01 
concerns demanding a heavy-duty vehicle. 




1-Ton Open Job 

For all kinds of carting purposes. 





One Style of Delivery Truck 



AUTOMOBILE LUBRICATION— SOME ELEMENTARY 
PRINCIPLES. 

{Continued from page 49.) 
delivers oil from the reservoir to the sight feed above, 
where the proper amount is regulated. After dropping 
through the sight feed, a second pump forces the oil 
to the proper hearing. These lubricators should be 
closely watched, for the small ball-checks in the pumps 
often gum up and prevent the pump from working. 
II is advisable to obtain full instructions from the 
manufacturer of the lubricator, as there are a great 
number of these force-feed lubricators on the market 
which greatly vary in their construction and adjust- 
ment. 

Hand Oil Pumps. — Hand oil pumps are sometimes 
found on the dashboard of cars which lead to the 
motor base. They should be given several full strokes 
daily. 



LUBRICATION — HOW MUCH AND HOW OFTEN. 



LUBRICATION HOW MUCH AND HOW OFTEN. 



P,art. 


Lubricant. 


Quantity. 




Machine oil 

Machine oil. . .... 

Grease 

Grease 

Dynamo oil 

Machine oil 

Machine oil 

Machine oil 

Machine oil. .. 

Machine oil . . . . 
Graphite and oil 


S-12 drops per minute. 
Every 300 miles, or 

twice a month. 
8 drops per minute. 
With oitcan, daily. 
1 dropevery 2 minutes 
With oil-can, daily. 
With oil-can, daily. 
With oil-can, daily. 
With oil-can, daily. 
With oil-can, daily. 
With oil-can, daily. 
One turn daily. 
One turn daily. 
One turn daily. 
Two turns daily. 

Two turns daily. 

Keep pockets two- 
thirds full. Wash 
out with kerosene 
once a season. 
i Small amount once 
I a month. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Few drops weekly. 

Every 2 weeks 3 turns 
or gunful. 

Monthly. 


Timer-shaft . 

Magneto-drive 


Steering knuckle 

Clutch-shifting collar. 

Transmission bearings . 
Outer bearing live rear 


Magneto, plain bearing.. 

Magneto, ballbearing ,. 

Starting-crank bracket 

Spring shackles 

Make and break tappets.. 
Pedal-shaft brackets . 
Speed-change-lever. . . 


Brake supports 

Control levers and joints. 


Front and rear wheel- 
hubs, ball or roller bear- 


Front and rear wheel 1 
hubs, plain bearing.. 1 

Leather boots of steer- j 
rod joints and steer V 
drag-rod joints. - . . ) 


500 miles. 

Monthly or 500 miles. 





Part. 



Transmission-case slid- J 
ing gear system j 



Transmission case, 
vfdual clutch type. 



indi-j 
e...."j 



Planetary transmissions 



Lire rear axle housing.. 



Universal joints 

Torsion and distance rods 
Timing gears < 



Chains. 



Quitch leather. 



■\ 



Clutch multinle disk, 
steel on steel 

Clutch multiple disk, ( 
leather on steel j 

Internal expanding ( 
clutch.... ' 



Friction disk transmis- 
sion 



Lubricant. 



Gear case com- 
pound or heavy 
oils, or either 
mixed with 
about ten per 
cent of graphite. 

Light motor oil 
and little graph- 
ite ... 

Non-fluid oil, or 
Oil and graphite. 

Non - fluid oil or 
heavy steam en- 
gine cyli nder 
oil, grease and 
oil 

Grease < 

Oil 

Non-fluid oil, 
graphite if ex- 
posed 

Chain graphite 

[Vegetable] cas- 
tor oil, n e a t s 
footoil 

Spindle oil and 
kerosene, kero- 
sene and little 
graphite 

No oil, little 
graphite 

Thin oil 

Keep oil off fric- 
tion surfaces, 
wash off with 
gasoline, dress 
with belt dress- 
ing or French 
chalk 



Quantity. 



Semi-monthly or 300 
miles. Let gears 
dip. 



>- Every 300 miles. 

( Every 300 miles. Fill 
< up no higher than 
( shaft bearing. 

IOne quart every 
two weeks. 

Eemove covering 500 
miles, inspect and 
repack. 

Monthly. 

-Monthly. 

Twice a year boil in 

graphite and grease 

after washing well 

in kerosene. 

flf clutch slips or 

1 leather gets hard, 

I keep off machine 

.1 oil. 

Weekly. 



!• Weekly. 
Weekly. 



Renew friction com- 
post every 1,000 
miles. 



As it is inconvenient, however, to carry too many 
kinds of lubricating oils with you, cylinder oil will 
take the place of machine oil called for in the table. 
How to Save Money in Maintaining a Car. — 

Follow out the oiling instructions of the manufac- 
turer conscientiously and do not use your own judg- 
ment in the matter. 

Do not let anything on your car, no matter how 
small it may be, rattle or loosen. Inspect your bolts 
weekly. 

Keep your car clean, not only on the outside, but 
inside (under the hood and under the body). 

Keep the tires well inflated, asd the lugs well tight- 
ened. 



When a new car is received, the first thing the pur- 
chaser does is to try out the machine. That should 
be the last instead of the first step. Instead of tak- 
ing a spin, he should examine the mechanism in gen- 
eral, and the lubricating systepa employed in detail. 
He should convince himself that every part which! re- 
quires oil has oil. Not until then is the machine to 
be taken out and tried. 

The driver's eye should be glued on the oil sights. 
If any sight should fill up with oil, the car should be 
stopped and the trouble remedied. The efficiency and 
life of a car depend largely on proper lubrication. A 
new car should be lubricated rather too much than too 
little for the first two months at least. Oil should be 
kept from the tires. 

The car should not be run when an unusual noise 
or squeak is heard. The cause should be ascertained 
(hot bearings, brakes, etc.). Oil should not touch the 
brake bands of the planetary transmissions or the 
brakes. During an all-day run, the grease cups should 
be looked at and screwed down occasionally. If the 
engine cranks hard in a warm place, either the cylin- 
ders or main bearings need oil; if in a cold place, 
however, the lubricating oil in cylinders may be a 
little too heavy. 

Before going on an extensive tour, see that the en- 
gine base and gear case are filled properly. 

Examine the grease cups, and fill the lubricator. 
If the car is shaft-driven, remove the cover of the 
rear axle housing and see that the large bevel gear 
dips into the lubricant. 

Go over the entire car with oil can and wrenches. 
Pay particular attention to the clutch. 

Every two weeks inject a liberal quantity of kero- 
sene into the cylinders, turning the engine over sev- 
eral times by hand when engine is still warm. This 
will remove whatever carbon may have been deposited 
in the cylinders and between the cylinder walls and the 
piston rings and thereby assure a good compression, 
which is one of the most essential points in getting 
power. 

Keep the belt on the mechanical oiler sufficiently 
tight to drive it, and never run the car unless the 
pump is working perfectly. 

Squeaking bearings denote lack of oil. 

Sudden falling off of power when running may be 
caused by insufficient lubrication (cylinder and main 
bearings) 

In extremely cold weather and where the lubrica- 
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tor is exposed, an egg-cup full of gasoline 
or kerosene will keep the: oil from be- 
coming too thick and from causing trou- 
ble by clogging the small ball checks in 
the oil pumps. 

Before putting on a new clutch lever 
it is advisable to soak it for 24 hours in 
water. When fastened to the clutch it 
should he given a liberal coating of castor 
oil, or better still, neatsfoot oil. It will 
take quite a time for the oil to soak into 
the leather properly, as the water must 
first evaporate, which takes quite some 
time. _■;_;. 

To prevent the multiple disk clutches 
(metal to metal) from ; -dragging after 
disengaging the clutch by; the foot pedal, 
use only a very thin oil (spindle oil) 
mixed with kerosene. Good results have 
been obtained by taking % cylinder oil 
(light) and % kerosene. 

Lubricating oils should always he 
strained before using, as grit and ground- 
up materials will obstruct oil-holes, pipes, 
etc. 

Blue smoke issuing from the muffler 
denotes excessive cylinder lubrication or 
worn cylinders and has- nothing to do 
with the mixture of gas. 



THE COMMERCIAL TBTTCK VS. THE HOUSE. 

(Concluded from page 43.) 
to heavy vehicles, and it must be admit- 
ted that it possesses advantages in the 
smoothness with which the power may be 
applied and in the reserve power that 
may be called upon in emergencies. In 
the United States, however,"! this field is 
practically untouched. .",". 

The initial expense of "aia automobile 
equipment seems high to the man who 
is familiar with horses, and to reduce 
it many concerns are purchasing second- 
hand pleasure cars and fitting them with 
delivery bodies. There is no risk in mak- 
ing the purchase if the ~ purchaser will 
have the chassis examined and properly 
overhauled, hut he must realize that the 
car is suitable only for .the delivery of 
light packages, and that it must have 
careful attention and handling. With 
the addition of suitable braces and 
trusses a fair load may be carried, but 
there can be no comparison, of course, 
with the cars that are designed and 
built for trucking purposes. 

To get the fullest benefits from an au- 
tomobile delivery service, it must be re- 
alized at the outset that everything about 
it is new, and that a stable foreman is 
rarely competent to give it the intelli- 
gent management that it requires. There 
must he regular and systematic inspec- 
tion of the mechanism, correct adjust- 
ments maintained, and supervision exer- 
cised over every detail of handling, re- 
pair, and care. The ultimate cost of neg- 
lect and mishandling is out of all propor- 
tion, and it should therefore be possible 
to place full responsibility for a failure 
to lubricate or to attend to any other 
essential of the upkeep. Two weeks at 
the factory is not sufficient to change a 
stable hand into a competent driver, and 
a lack of smoothness in the handling of 
the car will be paid for in tires, bear- 
ings, and strains in the entire mech- 
anism. 

It is usual to see automobile trucks 
carrying loads far in excess of their 
rated capacity, and this is the most pro- 
lific cause of high repair bills. It is the 
custom of some manufacturers to protect 
their vehicles by underrating their ca- 
pacity, and this also operates to protect 
the purchaser. Knowing that the car is 
likely to be overloaded, a truck that is 
capable of carrying a load of five tons 
will be rated at three tons; another 
method of protection that is practised is 
to limit the size of the body. 

A business man will not purchase an 
electric lighting plant without engaging 
an engineer to tell him what he wants, 
to select the apparatus, and to super- 
vise its installation. Yet he believes 
himself competent to purchase an expen- 
sive truck, and to evolve a system for its 
operation and maintenance. The exigen- 
cies of the situation are producing ex- 
perts who are competent to examine into 




5 TO 25 PER CENT. 
MORE POWER WITH 
THE REMY MAGNETO 



THE 1900 Remy high ten- 
sion Magneto is built to 
withstand more neglect 
or abuse from oil, dirt or water 
than any other ignition system 
in the world. 

It gives equally satisfactory 
results whether used by the 
most unskilled automobile driver 
or an experienced mechanician. 

This is the Magneto with- 
out brushes. 

The Remy has a stationary 
winding. Its rotary inductor, 
taking the place of the ordinarily 
wound armature, is a solid steel 
shaft with two forgings riveted to it. 

It cannot give trouble. Thousands of Remy Magnetos are 
in use giving perfect results. Never has there been so universal 
a demand for one ignition system as for this. 

We Have Sold on Minimum Specified 
Deliveries Over 17,000 Magnetos for 
1909 Cars. More Remys are Already 
Sold than All Other Makes Combined 

With automobile manufacturers continually striving to 
build better cars than their competitors, there is a reason for 
their adopting the Remy Magneto. 

They know it is designed specially for American automobiles. 
The Remy is " fool-proof." 

It differs particularly in these respects from the sensitively 
adjusted apparatus of our competitors. 

It is designed by engineers who have been connected with 
automobile work since its beginning, and embodies ideas sug- 
gested or approved by the largest automobile manufacturers. 

Our factory was built specially for Magneto manufacturing, 
and is , the largest of its kind in the world. 

Great Victories Won with Help of The 
Remy High Tension Magneto 

The Remy has thoroughly proved its superiority by performance. 

Here are some of the 1908 victories in which the 

Remy played an important part : 



Montreal, Sept. The Model 5 Buick 
equipped with Remy Magneto captured eight 
out of nine events, beating Christy and Barney 
Oldfield's machines and tying for the fastest 
half mile. Mr. Mclaughlin, orthe Mclaughlin 
Buick Co., Montreal, has written us regarding 
our Magnetos : M Your Magnetos have behaved 
magnificently. We had no idea when we 
started to use them this year that it was possi- 
ble to make a Magneto which would cause as 
little trouble as yours have so far." 

Long Island, Nassau Sweepstakes— 

The first and second cars winning this race 
use Remy Magnetos as staudard equipment. 

Indianapolis Jkato Races, Sept. 18*19 

— Atthe two-day meeting the Buick cleaned up 
on the first day's program and made an excel- 
lent showing the second day, defeating cars 
costing as high as $4,000. The Buick-Losey 
Company who handle the machine, declared 
most of their success was due to the fact 
that their cars are equipped with the Remy 
Magneto system of ignition. 

Labor Hay Races, Lowell, Mass.— 

The Buick Motor Car Co. says : " Remy Mag- 
netos used on our cars gave entire satisfaction. 
Our cars ran faultlessly throughout the whole 
race, and we can speak in words of highest 
praise of your Magneto." 

Savannah, Afov. 25 — Buick equipped 



with Remy Magneto won first place among all 
American light cars. 

Dead Horse Hilt Climb, Worcester, 
Mass., June 6"— Record broken for cars up 
to 20 H. P. by Cameron Three-Passenger Road- 
ster equipped with Remy Magneto. 

Economy Contest, Baltimore, Md., 
August 8 — Won by Cameron Runabout 
equipped with Remy Magneto. 

Hill Climbing Contest, Baltimore, 
Md., August 8— Won by Cameron Run- 
about equipped with Remy Magneto. 

Knox Model I,, 30 H. P., equipped with Remy 
Magneto^ defeated all cars of equal and sev- 
eral of higher power. 

Morristown, Pa., Hill Climb, June Of 

— First place in $3,000 class, first in $4,000 cJ&3V 7 
and second in free-for-all gasoline cars won by 
Knox Model I,, 30 H. P., equipped with Remy 
Magneto. Second place in free-for-all motive 
powers, and third place in free-for-all gasoline 
cars won by Knox Model M, 60 H. P., equipped 
with Remy Magneto. 

Arrowhead Hill Climb, West Haven. 
Conn., May 27— First place for 30 to 35-H. P. 
and second place in free-for-all won by Knox 
Model, 30 H. P., equipped with Remy Magneto. 

Rockville, Conn., Hilt Climb, June SO 

— First place in $3,000 class, first in $4,000 class, 
second in free-for-all stock cars won by Knox 
cars equipped with Remy Magneto. 



Buick Motor Co. 
Maxwell-Briscoe Motor Co. 
Apperson Bros. Automobile Co. 
Olds Motor Works 



Overland Automobile Co. 
Cameron Car Co. 
Midland Motor Co 
Crawford Automobile Co, 



These manufacturers are regular users of the Remy 
and more Remy's are being specified every day for the cars of other makers: 

Regal Motor Car Co. 
Kissel Motor Car Co. 
Model Automobile Co. 
Buckeye Mfg. Co. 

Write us for illustration and full description of our new high-tension Magneto. We also 
furnish fittings for attaching our iooq high-tension Magneto to many of the leading cars. We 
build Magnetos in such large quantities that we can make you very attractive prices. We solicit 
your correspondence. Address Dept. 21. 

R.emy Electric Company 

Anderson, Indiana 

JVe have opened a Branch Officeat Thoroughfare Bldg., Broadway and sjth St., New York City. 
IVe will exhibit at the A. L. A. M. Show, Madison Square Garden ,Jan. 16-33; Chicago, Feb. 6~rj. 



the conditions under which deliveries 
are made, who can report on the make 
and type of car best adapted to perform 
the work, and who can establish rules 
for its care. It is to a man of this class 
that a prospective purchaser should turn 
for assistance. . There are many houses 
operating automobiles successfully, but 
the price that they have paid for experi- 
ence is far in excess of the fee that 
would have been charged had an expert 
been employed at the outset. 

The construction of pleasure vehicles 
is approaching a condition of standardiza- 
tion, and the designs undergo only slight 
changes from one year to another. That 
the automobile truck is likewise emerg- 
ing from a formative condition is shown 
by the reduced importance of the altera- 
tions required for the elimination of the 
weak points that develop in service. The 
1909 types are far superior to the earlier 
models in every respect; and if their 
purchasers exercise common sense and 
business judgment in their management, 
there should be no difficulty in obtaining 
from them the swift, efficient, and eco- 
nomical service that is so greatly to be 
desired. 

HI 

HIGH-TENSION IGNITION BY MAGNETO. 

(Concluded from page 45.) 
as such, but this is an error; for while it 
produces a high-tension current, the mag- 
neto itself delivers a current of' even 
lower voltage than the magneto used for 
the make-and-break system. 

While the Remy and Bisemann sys- 
tems are similar in that they use sep- 
arate coils, the magneto construction is 
different. In the Remy the winding is 
separate from the armature core and is 
stationary, the core revolving within it. 
The core and winding are shown in Pig. 
7. When the core is revolved within the 
pole pieces of the field magnets, the 
cylindrical portion within the winding 
becomes magnetized and demagnetized, 
currents »being developed in the winding 
to correspond with the degree and rapid- 
ity of the changes. 

The Bosch .high-tension magneto dif- 
fers from the Remy or Eisemann in 
producing a current of high voltage 
in the armature winding, and without 
the use of a separate coil, this con- 
struction being also common to the 
U. & H., the new Eisemann, the Wither- 
bee, and Komet. Instead of but one wind- 
ing, the armature carries two, the inner 
or primary consisting of a few layers of 
coarse wire, and the outer or secondary 
of a great number of layers of fine wire. 
The disposition of these windings may be 
seen in Pig. 1, and the complete arma- 
ture with the field magnets in Pig. 8. 
One end of the primary winding is 
grounded on the armature core, and the 
other passes to the insulated part of the 
interrupter, Pig. 9. While in the Remy 
and Eisemann magnetos the interrupter 
is stationary and operated by a revolving 
cam, in the Bosch the two fiber wheels, 
serving as cams, are stationary, and the 
interrupter revolves with the armature. 
This arrangement makes it possible to con- 
duct the current from the primary wind- 
ing direct to the interrupter without the 
use of a commutator or of sliding brushes, 
the action of which might be interfered 
with by dirt or oil. 

In the Remy magneto and in another 
type of Bosch the primary current is con- 
ducted direct to the interrupter without 
the use of a commutator or sliding 
brushes, on account of the use of the sta- 
tionary winding, which is used in its 
construction. 

During the revolution the grounded 
lever makes and breaks contact with the 
insulated part, offering the primary cur- 
rent a short circuit while the contact is 
closed. As may be seen from the dia- 
gram, the secondary winding is grounded 
qu the live end of the primary, its live 
end being connected with the revolving 
part of a secondary distributer. 

In order that a current may flow it 
must have a closed circuit, and this will 
•be the condition of the primary winding 
while the interrupter lever is in contact 
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with the insulated part. For all points in 
the revolution of the armature except 
from the position of Fig. 3 to that of 
Fig. 4, and, of course, the corresponding 
position a half revolution later, the pri- 
mary circuit is closed, permitting the 
feehle currents to flow. When the cur- 
rent reaches its maximum, a cam oper- 
ates the interrupter and the short circuit 
is iroken. In the meantime the sec- 
ondary circuit has been open while the 
distributer has been moving from one 
contact to another, and therefore there 
has been no flow of current in the sec- 
ondary winding. The electrical pressure 
will rise in it as the armature approaches 
the position of Fig. 3, but there will be 
no flow even when the distributer is mak- 
ing contact, because the pressure will not 
be sufficient to overcome the resistance 
of the spark plug gap. When the inter- 
rupter operates, the maximum primary 
current will be diverted from its short 
circuit, and can then flow to ground only 
through the secondary winding and spark 
plug circuit. The high pressure already 
existing in the secondary winding will be 
greatly increased by the sudden flow of the 
primary current, and the spark plug gap 
will be bridged by a current of such in- 
tensity that an arc rather than a spark is 
produced at it. 

In another Bosch type, the armature, 
while identical in winding with that al- 
ready described, does not revolve, but is 
fixed in the position of Fig. 3. In a space 
between the armature and pole pieces 
revolves a shield formed of two pieces of 
soft iron similar 'in size and curvature 
to the side pieces of the armature. The 
magnetic flow is from one pole of the 
field to one of the segments of the shield, 
to the armature core, and to the other 
pole by the second segment. With this 
construction complete magnetic changes 
in the armature cross bar occur not 
twice, but four times to each revolution 
of the shield, resulting in the production 
of four maxima of current. The advan- 
tages are that the winding is stationary 
and therefore operating under better con- 
ditions than when it is revolving, that 
the magneto runs at half the speed that 
is required for the other type, and that 
for a 4-cylinder engine the distributer 
may be placed on the magneto shaft in- 
stead of on an auxiliary shaft driven at 
half the speed of the armature. 

The high voltage of the current makes 
it essential to provide a circuit for it, 
for if by chance a spark plug lead wire 
were to become disconnected, the pressure 
would be quite sufficient to break down 
the insulation of the armature winding 
in seeking another path to ground. To 
guard against this a high-tension mag- 
neto should be fitted with a safety spark 
gap consisting of two points, one con- 
nected to the secondary circuit and the 
other to ground. These are set apart at 
such a distance that the current will 
pass across them before the pressure will 
rie sufficiently to rupture the armature 
insulation. A pressure of 12,000 volts 
will usually permit the current to pass 
across a spark plug gap, and on the Bosch 
magnetos the safety spark gap is set to 
operate at 16,000 volts. In the Bisemann 
system the gap is located on the coil box, 
and will be bridged by a pressure of from 
20,000 to 25,000 volts. 

In the Bosch magneto, the condenser 
that is connected across ■ the interrupter 
contacts is located in the armature and 
revolves with it. In the Bisemann, IT. & 
H., and Witherbee the condenser is in 
the interrupter housing or under the arch 
Of the magnets, which permits its easy 
replacement in case of rupture. . The con- 
struction of condensers has been per- 
fected to such a point that there should 
be little trouble from this source, how- 
ever, and it would seem advantageous to 
locate it in the armature, for then there 
is no need of sliding contacts. The lim- 
ited size of magnetos and the unfavor- 
able conditions under which they must 
operate, require perfection of design and 
construction in order that they may not 
give trouble, and the elimination of slid- 
ing contacts is of importance because of 



One of thesix Maxwell Models 




THE ARISTOCRAT OF RUNABOUTS 

Model L D, 2-cylinder, 14-hor*e power Runabout The ideal two passenger car, equipped with magneto, top, gas 

lamps, and generator. Price $825. 

The Technically Well-informed 
Man Knows — That 

the intrinsic worth of Maxwell cars is not accidental or paper- 
claimed but is based on sound mechanical principles. He knows that 
these original Maxwell features — Unit Power Plant Construction with 
Three-Point support — Multiple Disc Clutch — Themo-Syphon Cooling, 
Shaft Drive and Metal Bodies — originated with the Maxwell in 1 904. 
They are Maxwell features today— features that have been copied by 
makers of the highest-priced cars. 

PERFECTLY SIMPLE— SIMPLY PERFECT 

12,000 Maxwell owners prove the Maxwell claims : That, though 
moderate in price, Maxwell cars are made under as rigid inspection, 
of as high-grade material and workmanship and are as durable as 
should be the best, high-priced cars. 

It is impossible to go into details here. Won't you write for our 
catalogue and let us send you all the particulars and all the proofs 
about the Maxwell? We can prove that this is the only car that you 
cannot afford not to own. Send for our 1 909 catalogue now. 

SPECIFICATIONS FOR MODEL DA: 



MOTOR — Four cylinder vertical, cylinders 
cast separately. 5 main engine bearings 

TRANSMISSION— Sliding gear, progressive 
type 

CLUTCH-Multiple disc 

DRIVE- Shaft 

FRAME — Pressed steel, channel section 

LUBRICATION-Positive forced-feed 

IGNITION — Jump-spark ; current supplied 
by high-tension magneto 



SPRINGS-Semi-elliptic 
CARBURETOR— Float-feed, giving perfect 

mixture at all speeds 
COOLING— The "Maxwell" thermo-siphon 

system of water-cooling — no pump 
BODIES — Sheet metal, upholstered with fine 

quality leather and hair 
WHEEL-BASE— 104 inches 
WEIGHT— 2100 pounds 
EQUIPMENT — Three oil lamps, gas-lamp and 

generator, magneto 



Maxwell-Briscoe Motor Co. 



P. O. BOX 111 



Pawtucket, R. I. Tarrytown, N. Y. New Castle, Ind. 



Main Office & Factory 



One of the six MaxwellModels 




THE STANDARD 4-CYUNDER CAR OF MODERATE PRICE 

MODEL D A, 4-cylindcr, 30-horsepower , 5-pasKager Touring Car. A fast, powerful or (55 miles an hour if yon 
want it). Equipped with Magneto, Gas Lamps and Generator. Price $1750. 



the difficulty of keeping them clean and 
in adjustment. This feature has been 
perfected to a high degree in some makes, 
while in others it seems to have been 
entirely overlooked. 

In comparing the high-tension mag- 
neto with the high-tension system em- 
ploying a low-tension magneto and sec- 
ondary coil, much may be said on both 
sides. The chief claim for the latter sys- 
tem is that the small size of the armature 
makes it difficult to insulate the sec- 
ondary winding properly, and that it is 
therefore liable to rupture. The coil be- 
ing separate is not limited in size, and 
ample insulation may be provided. The 
argument against this is that with proper 
design, workmanship, and materials, no 
difficulty need be experienced from this 
source, and that a double-wound arma- 
ture greatly simplifies the wiring and 
reduces the number of parts. 

In order to give proper ignition, a mag- 
neto must be set in such relation to the 
crankshaft that it is delivering its maxi- 
mum current at the instant that a piston 
is at the firing point with the engine run- 
ning at normal speed. In automobile en- 
gines this point varies from % inch to 
inch below the top of the stroke, the 
average being % inch. When the firing 
point is known, the crankshaft should 
be revolved to bring a piston to that po- 
sition, and then, the spark control being 
advanced, the armature should be turned 
until the interrupter is just breaking, 
when the driving gear should be meshed. 
It is possible to make the setting by 
bringing a piston to the top of the stroke, 
and meshing the gear when the inter- 
rupter is breaking with the spark con- 
trol retarded, but this gives no assurance 
that on advancing the spark the produc- 
tion of maximum current will coincide 
with the firing point. If this method is 
used, it will be necessary to make trials 
and to shift the gear one tooth at a time 
until the best operation is secured. 

The automobile user who is familiar 
with the operation of the battery and coil 
system will find several points of differ- 
ence in the use of a magneto system of 
either of these types. In starting the 
engine on the magneto, it is necessary to 
revolve the crankshaft at a much higher 
speed than is required for a battery, in 
order that the current may rise to an 
intensity that is sufficient for ignition, 
and to utilize it at its maximum the 
spark control must be advanced to a 
point that would be dangerous with a 
battery. At the slow speed attained by 
cranking, the current will be sufficient 
for ignition only as the armature moves 
out of the position of Fig. 3, and the in- 
terrupter must break at that point. At 
high speeds the current at its maximum 
will be more intense than is actually 
necessary, and will not drop below the 
point at which it can give ignition until 
the armature reaches the position of Fig. 
4. The interrupter may therefore operate 
at any point within this range, its time 
of breaking being controlled by moving 
the housing to alter the instant at which 
the cam touches the lever. 

A feature of the IT. & H. magneto ' is 
that it will give an ignition current with 
Blow rotation of the crankshaft. The 
magneto driving gear is not applied to 
the armature shaft, but . to a stub shaft 
in line with it, the two being connected 
through a ball clutch and helical spring. 
On cranking the engine the ball clutch 
prevents the rotation of the armature, 
and tension is put on the spring. The 
spring is wound up as a piston nears the 
top of its stroke, and at the instant of 
ignition the clutch releases and the un- 
winding of the, spring drives the arma- 
ture at high speed across the point of 
maximum magnetic change. When the 
engine takes up its operation, centrifugal 
force holds the ball clutch out of engage- 
ment, and the magneto drives in the 
usual manner. 

The plugs made for battery and coil 
systems are unsatisfactory for magneto 
ignition, for the high amperage rapidly 
burns their slender points. Plugs with 
heavy electrodes should be used; and 
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while the gap may he as wide as 1/32 
inch, better results. will be attained if it 
does not exceed 1/64 inch. The widen- 
ing of the gap from burning will intro- 
duce resistance that is too high to he 
overcome, and an interruption of the cir- 
cuit from- this cause will he indicated by 
sparking at the safety spark gap. 

The most important point in the care 
of a magneto is its lubrication. It is 
usual to provide the oil cups with over- 
flows to prevent an accumulation of oil 
that might work its way into the arma- 
ture, and the lubricant is conducted to 
the bearings by wick feeds. These oil 
cups should never be permitted to run 
dry, for the clearance is so small that' 
a worn bearing will permit the arma- 
ture to strike the pole pieces. 

The interrupter and distributer covers 
should be tight to prevent the entrance 
of dust, but should these parts become 
fouled they must be wiped off with a 
rag and a little gasoline. Where carbon 
brushes are used, as in the distributer, 
the carbon dust that will collect must 
be removed, or it will tend to cause a 
short circuit. 

The most reliable and satisfactory igni- 
tion for automobile engines is obtained 
through the use of magnetos, but their 
full benefits are realized only when they 
are kept clean and properly lubricated. 
Attempts, to improve them by altering 
adjustments or making changes will only 
result in dissatisfaction, and the maker 
may be relied upon to have worked out 
the details and made the settings with a 
knowledge based on deeper study and 
wider experience than is possessed by 
the average automobilist. 

in 

OTTB LEGION TIKES AND THEIB 
TROUBLES. 
(Concluded from page 47.) 
as much as a new tire would cost. Such 
protectors add to the thickness and con- 
sequently to the heating of a tire. There . 
is also bound to be more or less friction 
between the outer covering and the tire. 
If the outer covering is of the right size 
and is properly adjusted, this friction is 
not excessive. Such a protector, how- 
ever, frequently stretches if it is not put 
on sufficiently tight, and very great wear 
takes place between it and the tire. An- 
other form of tire cover consists of what 
is really a chain armor (Pig. 11). These 
covers are held on in a variety of ways, 
very much the same as leather and fab- 
ric and rubber tire protectors. They are 
very heavy, and to be durable they must 
be made of hardened steel. They rust 
badly, and most forms of them wear be- 
tween the links, so "that they soon become 
loose, for which reason it is necessary to 
take out a row of links in order to tight- 
en them up. 

Another method of seeking to avoid 
trouble is to provide self-heating ma- 
terials designed to close a puncture. 
Gummy, sticky substances of various 
kinds placed in a leaky tire frequently 
cause it to hold air temporarily, but the 
usual experience is that the tire holds 
air only when it is comparatively cool, 
and that as soon as the tire heats up in 
running, the material becomes more soft, 
and air escapes. In addition, these com- 
pounds usually have a bad. effect on rub- 
ber and fabric, and a tire which has been 
thus "doped" is soon completely worth- 
less, for the reason that the materials 
usually make it impossible to vulcanize 
and repair the tire. Various forms of 
self-healing inner tubes have been de- 
vised. Sometimes the thickness and soft- 
ness of the rubber is employed (Pig. 12), 
sometimes a plastic material and fibers, 
and sometimes by the introduction of 
fabric in the construction of the inner 
tube. Other inventors have constructed 
two, three, and sometimes four inner 
tubes inside of one another with valves, 
so that when one tube is punctured an- 
other can be immediately inflated with- 
out removing the tire or inner tube. 

None of these devices solves the prob- 
lem satisfactorily, and many are failures. 
Automobilists of the widest experience 
usually agree that the best and cheapest 




4 Cylinders Giving 6-Cylinder Results. 

The Haynes for 1 909 runs without vibration, takes 
up the load vigorously at low speeds and is unusually 
flexible. It is so like a six-cylinder car that we deter- 
mined not to manufacture the latter type, since the 
additional complication could not be justified. 

We accomplished this in the simplest possible 
way— just the addition of an extra flywheel at the front 
end of the motor. This unique device puts the four- 
cylinder Haynes into the class of six-cylinder cars. 

Give our local agent a chance to prove it. No 
other four-cylfnder car will satisfy you after you know. 

Haynes Automobile Co., Kokomo, Indiana 

Member A. L. A. M. 

Oldest Automobile Manufacturers in America 
42 Highest Awards and Perfect Scores 

NEW YORK, 1715 Broadway CHICAGO, 1702 Michigan Ave. 
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This car, produced after eight years of experimenting, 
and thoroughly tested during the past two years of service, 
has been pronounced the finest car that money and skill can 
produce, no matter what the selling price may be. 

A 40 horse power car today and five years from today 
— good for a mile a minute. A wonderful hill climber. 

Many cars selling up to $4,000 do not equal it. No 
other car excels it. The Speedwell represents the highest 
development of automobile construction and is sold at the 
highest price that anyone should pay for any car. 

It Sells at $2,500 Completely Equipped, 

Except Top 

A beautifully printed folder describing the remarkable features of this very 
remarkable car will be sent upon request. It will pay you to secure a copy 
of this folder before placing your order for any car, as it contains facts that 
will surprise you. 

The Speedwell Motor Car Co., Dayton, Ohio 

New York Office : 2002 Broadway at 68th Street 
Chicago Office : 1355 Michigan Avenue at 14th Street 



form of pneumatic tire is the ordinary 
plain round-tread clincher tire and inner 
tube on the regular one-piece clincher 
rim. 

Solid tires are used almost exclusively 
on comparatively slow-moving business 
vehicles. Many people think solid tires 
never cause any trouble; but in this they 
are mistaken, for solid tires also are sub- 
ject to many ills. They are, on the whole, 
much more dependable than a pneumatic 
tire, but a cut in a solid tire is apt very 
soon to pound itself into a great flat place 
that destroys the tire. Perhaps the great- 
est difficulty with solid tires is found in 
attaching them to the wheel. Fabric 
bases with cross wires, diagonal wires, 
and wires running lengthwise are em- 
ployed. Solid tires are sometimes put 
on by hydraulic pressure, and other 
forms are held on by flanges bolted up on 
either side. Solid tires may be classified 
as plain, cushion, sectional, and special. 
Plain solid tires (Fig. 13) do not afford 
very much in the way of resiliency. They 
serve chiefly the purposes of being a 
silencing" band, and of giving traction 
upon the roadway. Their width and 
thickness vary according to the loads 
they are -designed to carry, and when 
used on heavy trucks or omnibuses, it is 
found more satisfactory to use two and 
sometimes three narrow tires side by 
side than one very wide single tire (Fig. 
14). The plain solid tire is rolled con- 
tinually between the wheel and the pave- 
ment, which rolling has a tendency to 
make the tire stretch and become longer, 
just as a piece of metal expands in a roll- 
ing mill. This lengthening or stretching 
of the tire causes particular difficulty in 
securing the tire firmly to the rim of the 
wheel. 

Cushion tires are not manufactured for 
as heavy work as the plain solid tire, 
and are designed to give a greater degree 
of resiliency, an end which is attained by 
making the tire of a softer composition 
of rubber, and also by making the tire 
thicker in proportion to its width. Many 
special forms have been designed to in- 
crease the resiliency (Fig. 15). Some- 
times there are holes through the tire 
parallel to the axle of the wheel (Fig. 16). 
Sometimes the tires are manufactured 
with holes in them in the direction of 
the spokes of the wheel (Fig. 17). All 
of these cushion tires depend for their 
resiliency upon the bending of the rub- 
ber. The resiliency is therefore limited 
considerably. If the tire is overloaded 
or is improperly designed, so that it 
bends too . much, the tire not only con- 
sumes a great deal of power and is 
"slow," but there will soon be a destruc^ 
tive breaking down of the rubber, which 
will destroy the tire. At speeds of from 
twelve to eighteen miles per hour, cush- 
ion tires give satisfactory service if they 
are properly designed for the work they 
have to do, provided the vehicle is de- 
signed to stand a sufficient amount of 
vibration. 

Sectional solid tires have been used 
with considerable success, particularly 
abroad, on the heaviest forms of trucks. 
Each tire is made up of small sectional 
segments shaped very much like bricks, 
one of the main advantages of this form 
of tire being that an injured segment 
can be readily renewed. 

In the class of special solid tires may 
be included many forms of tire which 
are at the present time largely experi- 
mental. We may mention tires made up 
of wooden blocks, fiber blocks, and tires 
made up of sectional steel plates with a 
cushion of rubber beneath, as well as 
many other combinations. None of these 
have come into very general use. 

In classifying tires as pneumatic, solid, 
and special, we place in the last classifi- 
cation filled tires, spring wheels, and 
wheels which have pneumatic hubs or 
pneumatic cushions within the circum- 
ference of the wheel. A tire filler is an 
elastic solid substance which takes the 
place of air in any form of penumatic 
tire (Fig. 19). The filling must be in- 
troduced into the tire under pressure in 
just the same manner as the tire is filled 
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with air. After the tire is filled to the 
proper degree of hardness, the material 
is allowed to set, in which process it 
must undergo a chemical change, so that 
it cannot again he melted hy heat. At 
the present time the greatest difficulty 
with a tire filling is that the wheels, 
tires, and tuhes must he sent to the fac- 
tory for filling. A properly filled tire 
rides ahout as easily as an air-filled tire 
at the same pressure, while the advan- 
tages in favor of the filled tire are many. 
Punctures ohviously cannot have any 
effect upon it. 

Spring wheels nearly always have an 
ordinary felloe and rim equipped with a 
solid rubher tire. Within the wheel ar- 
rangements of springs are designed to 
take up the shock and vibration (Figs. 
20 and 21). The most common defect of 
spring wheels is that while they may be 
resilient, they do not hold the rim and 
tire strictly at right angles to the axle. 
Then again, any mechanism depending 
upon springs for its action is only as 
reliable as the spring. 

Attempts have been made to introduce 
special wheels (usually shod with a solid 
tire) which depend for their resiliency 
upon a pneumatic tube or tire about the 
hub or within the felloe of the wheel. 
Combinations of this kind are expensive, 
and none of them have become very well 
known commercially. 

The tire problem is the most serious 
one which the manufacturer and the 
automobilist have to face to-day. There 
is no question but hundreds of people 
would become users of the automobile if 
they were not afraid of the great ex- 
pense and uncertainty of pneumatic tires. 
■ » i n t 

CORRECTING A LEAKY CARBURETER 
FLOAT VALVE. 

A carbureter float valve may leak for 
various reasons. There may be dirt in 
it, in which case a good flushing out with 
gasoline will stop the trouble. The con- 
nection between the float and the valve 
may be of such a character that the ver- 
tical movement of the float causes the 
valve to rock slightly on its seat. Such 
a valve is practically impossible to keep 
tight. The connection between the float 
and the valve may be bent or badly ad- 
justed, so that the float is unable to close 
the valve. As shown, the float A has a 
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Some Points of Superiority That Appeal to the Wise Ones : 

Absolute Cleanliness. An oil tight motor and lubricating system 

that puts the oil where it is needed and not on your clothes. 
Vibrationless. A perfectly balanced medium speed motor that 

delivers the goods, all the time without noise, overheating 

or vibration. 
Comfortable. The pioneer of low saddle motor cycles. Watch 

the others follow where we lead. 
Reliable. Has been in every big road test of 1908 and made 

good every time. 
Our new catalog M C 59 gives full details. Write for it to-day. 

EXCELSIOR SUPPLY CO., 233-237 Randolph St., CHICAGO, ILL. 

Established 1876 



other hand, the top of the float may, in 
some manner, strike the cover F of the 
float chamber, or the small ends of the 
levers D D may strike the bottom of the 
float chamber before the valve is closed. 

Sometimes the valve simply leaks, and 
has to be ground in with pumice stone. 
This is a somewhat delicate process, and 
requires keeping the stem B as near the 
center as possible while the grinding is 
being done. By unscrewing the cover F, 
one can generally tell where the trouble 
lies. For example, if pressing down the 
stem B stops the dripping, it is evident 
that the trouble is in the float or its con- 
nections. 

A metal carbureter float such as shown 
in the cut may have a minute leak, 
through which gasoline gradually enters 
and weights the float, so that it does not 
rise sufficiently to close the needle valve 
A at the proper gasoline level. Shaking 
the float will disclose the trouble. The 
remedy is to warm the float in a moderate 
oven until all the gasoline has evaporated 
out. While the drying out is in process, 
dip the float in warm water; the escape 
of bubbles will show where the leak is. 
After the float is dried out, allow it to 
cool and carefully solder the leak. 
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CORRECTING A LEAKY CARBURETER 
FLOAT VALVE. 

long weighted stem B, and shuts off by 
its own weight the gasoline entering from 
below. This valve is held open by the 
float C, which rests on two small levers 
D D, the inner ends of which lift up- 
ward against the weight E of the float 
valve. The float is supposed to rise suffi- 
ciently to let the valve close when the 
gasoline level is just below the top of 
the spray nozzle (not shown in the fig- 
ure). Something may happen, however, 
to disturb this relation. For example, 
the weight E, which is usually threaded 
on the stem B, may become loose, so that 
while the weight is held up by the levers, 
the stem gradually screws itself down 
through E and closes the valve. On the 



Every motorist who is keeping his car in commission through the 
Winter and Spring will take live interest in some actual service 
facte which show how a saving of more than 40 per cent, can 
be effected in tire expense. 

This great economy, carefully proved in practice, represents the 
difference between the high cost of ordinary tires equipped with 
non-skid devices and the moderate cost of the steel studded 
non-skid type of 
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Write for our newly published booklet ** Economical 
Winter Tire Service " in which the figures on the 
above subjects are given in a clear and convincing 
way. 

PENNSYLVANIA RUBBER COMPANY 
JEANNETTE, PA. 
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BUFFALO ELECTRIC VULCANIZER 

Simplest and best vulcanizer on the market at any price. Can be attached to any ordinary electric H$ht 
socket— easily operated by a novice— can be set at any desired temperature - needs no watching whatever 
as the heat will not vary 2 decrees— can be left any length of time and no danger follow. 

SAVE MONEY SAVE TIME SAVE PATIENCE 

You can repair your own tire on a trip wherever you can connect with an ordinary electric light socket, 
and reduce the cost of a repair to but a few cents— you can vulcanize either inner tube or outer casing 
with the Buffalo Llectric Vulcanizer. 

FREE. Send to-day for our brochure on " How to Repair Tires "—it's free— better still, accept our 
In+i*rkr4iir > i-rki*v Of f av To introduce this remarkable Buffalo Llectric Vulcanizer we will send this 
iniruuULlury VSUCr. j ns t ru ment complete with connecting cord, attachment plug, rubber and 
cement, express prepaid to any address on receipt of 510.00. 

Our GliarantPP Fivery Buffalo Electric Vulcanizer is guaranteed to be exactly as represented 
V -' UI \*uai aiiicc, or every cen t paid us ^u b e cheerfully refunded- write to-day. 

BUFFALO ELECTRIC VULCANIZER CO., 122 Erie County Bank Bldg., Buffalo, N.Y. 




IF you want a complete text book on Solders 
and the art of Soldering, giving practical, 
working recipes and formulas which can be 
used by the metallurgist, the goldsmith, the 
silversmith, the jeweler, and the metal-worker 
in general, read the following Scientific 
American Supplements : — 

1112. 1384. 1481. 1622. 1610. 1434. 1533 

Price 70 Cents by mail 

Order from your newsdealer or from 

COMPANY, 361 Broadway. New York 



GETTING HOME WITH A BROKEN 

UNIVERSAL JOINT. 
All cars in which the rear axle is 
driven through bevel gears have a pro- 
peller shaft transmitting power from the 
engine or transmission gears to the bevel 
pinions and gear. This propeller shaft 
has a universal joint at one or both ends, 
and sometimes the pin or bolt through 
this joint breaks. The obvious expedient 
is to hunt up a temporary bolt of any 
sort which will go through, and usually 
this is the best that can be done. Some- 
times, however, not even an ordinary 
iron bolt is to be found, and in that case 
one may get along by making up a bun- 
dle of fairly thick iron wire, such as 
telegraph wire. This bundle, as large as 
will collectively enter the hole, is bound 
securely at its ends, and the ends of the 
wires are then splayed out and turned 
over. Evidently cautious driving is re- 
quired with such a makeshift, but it has 
been done successfully. 

*-•-* 

SUPPRESSING RATTLE IN BRAKES, MUD 
GUARDS, ETC. 
Most noises due to loose brake shoes 
and miscellaneous control members about 
the car are easily traced, and their cor- 
rection demands only a little time and 
common sense. Sometimes leather may 
be used to quiet a part that rattles. 
Sometimes a tension spring will do the 
work. Sometimes bearing pins wear 
loose in their holes, and the latter must 
be reamed and larger pins inserted. 
Sometimes the mud guards work loose. 
A somewhat troublesome problem is pre- 
sented by an aluminium mud guard which 
has cracked from vibration. It must be 
braced and held by small bolts with large 
heads, rather than by too large bolts 
with small heads, as it is dangerous to 
put much strain on material so soft and 
brittle as aluminium. It is an excellent 
plan to use leather washers next to alu- 
minium mud guards, dash boards, etc., 
wherever bolts go through. 

*■•-« 

A HOVEL GASOLINE STRAINER. 
Most carbureter troubles are caused by 
dirt or water, which has found its way 
into the carbureter. When trouble of 
this kind occurs, the motor usually stops. 
The crauk is turned a few times, and then 
the carbureter is taken apart, with the 
result that in reassembling, the parts 
fail to readjust themselves properly. 

In order to overcome this difficulty the 
Austro-American Separator Company of 
Cleveland, Ohio, have introduced a fun- 
nel which separates all water and dirt 
from gasoline. The separating is accom- 
plished by the use of two pockets, In 
which water and dirt accumulate on ac- 
count of their greater specific gravity, 
and by the use of two very fine, specially 
woven water-separating gauzes. Gaso- 
line runs through this funnel much faster 
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than It will percolate through chamois 
skin. Furthermore, chamois skin does 
not efficiently separate water from gaso- 
line, automobile superstition to the con- 
trary notwithstanding. Water settles, 
being heavier than gasoline. Hence the 
pressure of the inpouring gasoline forces 
the water through the skin, with the 
possible exception of a few drops left on 
the surface. Again, cmly one out of a hun- 
dred new chamois skins is thick enough 
and" uniform enough to remove some 
water from gasoline; on the other hand, 
gasoline runs through this kind of a skin 
very slowly. 

The new automatic separator men- 
tioned prevents water from entering the 
carbureter, even if the gasoline tank is 
full of water and dirt. When a certain 
amount of water has accumulated in the 
separator the gasoline line is automatic- 
ally shut off, until the water is drained 
by opening a pet-cock at the bottom of 
the separator. Water being heavier than 
gasoline, will naturally settle to the bot- 
tom. Therefore, when the pet-cock, 
which is the lowest point in the gaso- 
line tank, is opened, all the water will 
run out of the tank through the separa- 
tor, taking the dirt with it. As soon as 
the water has escaped, the gasoline line 
is automatically opened. The motor will 
start on the first turn of the crank. The 
gasoline flows downward into the sepa- 
rating chamber and thence upward 
through an extremely fine mesh wire 
gauze to the outlet. Clogging of this 
gauze is impossible because the gasoline 
flows against gravity. 



A NOVEL SPEED-CHANGING GEAB. 
(Concluded from page 58.) 
are two lugs which move in the spiral 
annular grooves in the member c. A 
twist of the conical sleeve 8 by means of 
the levers a will cause them to travel 
parallel with the shaft and will permit 
the pawls to engage in the ratchet wheels 
or will prevent the pawls from thus en- 
gaging. The shaft transmits the power 
through a rigid pin to the ratchet wheel, 
by which it is in turn transmitted to the 
four pawls. From the pawls the power is 
transmitted through the lugs located on 
the hub of each pawl, or through the 
disk to which the pawls are attached, to 
the gear. When the gear is the driver 
and the shaft is the follower, the power 
is transmitted in the reverse order. 

The clutch E is operated when it is de- 
sired to drive the countershaft through 
the gear A, but when it is desired to 
drive the rear axle shaft directly from 
the engine shaft without going through 
the countershaft, the clutch F can be 
operated. The lower view illustrates this. 
The line x, the dividing line of the shafts, 
lies inside of the disk 6, so that the 
shaft can never get out of line. The hub 
of the disk 6 is keyed to the driving 
shaft by the pin /, so that 6 always turns 
with the driving shaft. The ratchet 
wheel d is keyed to the driven shaft at 
e. The disk 6 forms a part of a casing 
which holds the pawls p. When these 
pawls are in mesh with the ratchet wheel 
d, the rear axle shaft will be directly 
and rigidly connected with the engine 
shaft. 

When the engine shaft and rear axle 
shaft are direct connected, the counter- 
shaft and none of the gears are running; 
all the clutches except F are out; and 
the wheels A, B, G, and D are loose upon 
their shafts. Any number of gears can 
be used and therefore any number of 
speeds obtained. 

The device furnishes a positive drive 
with no chance of slippage, without lost 
motion and with inappreciable wear be- 
cause the gears run in oil. There is no 
possibility of stripping becausi the gears 
are always in mesh. The pawls in the 
opinion of Prof. Williston are "superior 
in strength and reliability to gear teeth 
as a means of transmitting power," and 
transmit the load "more nearly in direct 
compression than is the case with gear 
teeth." The conical sleeve is about as 
simple a disengaging and engaging mecli- 
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"M" Touring Car 




'M" Sportabout (Single Rumble) 




KNOX MODEL "H" 

SPECIFICATIONS 

BODY, straight line design, made from steel and 
aluminum. 

COLOR, auto pray, royal blue, brewrter green, 
carmine. 

UPHOLSTERY, beat qualltThandbnffed leather, 
in following colors: Gray, black, red. 

MOTOR, Knox watercoored three-point fimpen- 
flion. 4 cylinders, 5M-inch bore, G)£-tneb ftrota, 
made with detachable heads, van-as in tbe head. 

POWER, 5?.89H.P., A.L.A.M. standard. 

TRANSMISSION, selective Mercedes type, fonr 
speeds forward, one reverse. 

CLUTCH, three-plate type incased in flywheel, 
fitted with cork inserts. 

DRIVE, through bevel gear and aide chains. 

IGNITION, jump spark, two complete systems, 
high tension magneto, vibrating coil and timer, two 
sets of pings. 

WHEEL BASE, 1ST Inches, 

TREAD, .:.!■ Lache*. 

WHEELS,36 inch Schwartz make with Interlocked 
spokes. 

RIMS, Fisk Demountable, Marsh or Standard 
Clincher. 

LUBRICATION, De Dion system. 

EQUIPMENT, artificial leather or mackintosh 
elothj top. Bide curtains, folding glxas front, mirror 
Ieii5heaaliprits, gensrator, baggage rack, square oil 
Bide and tall lights, mat, extra rim, tire repair kit, 
pump, tire carrier, tire cover, jack and full set of 



KNOX MODEL "O" 

SPECIFICATIONS 

BODY, designed en latest approved lines, made 
from steel and aluminum, 

COLOR, auto gray, royal bine, brewster green, 
carmine. 

POWER PLANT, Knox unit construction three- 
point BQBpenflicH- 

MOTOR, K11Q* water cooled , 4rey]toder,'4 7-6x4 3-4 
Inches, made with detachable heada, valves In the 
head. 

POWER, 36.035 H. P., A.L.A.M. standard. 

TRANSMISSION, selective type sliding gear. 
three forward speeds and reverse. 

CLUTCH, three-plate type Incased In fly-wheel 
and running in oil, cork inserts. 

DRIV E, straight line shaft through bevel gear. 

IGNITION* jump spark, two complete systems, 
magneto and dry cells. 

CARBURETER, automatic. 

WHEEL BASE, 114 inches; front axle directly 
under radiator. 

TREAD, 66 inches. 

TIRES, 84 x 4 inches. "^ 

RIMS, Flak Demountable, Marsh or Standard 
Clincher. 

LUBRICATION, DeDion system. 

BRAKES, both acting on rear wheel, Bepatate 
■lrums, service brake by foot pedal, emergency by 
hand lever. 

SPEED, 60 miles with 3 to 1 gear ratio. 

EQUIPMENT, artificial leather top covering- 
loth seats, side curtains and storm front, B*inch 
mirror lens headlights, generator, square oil side and 
1 ail lights, fibre mat, extra rim, tire repair kit, tire 
pump, tire carrier, tire cover, jack and fup set of 
tools. 



*0" Tonneauette 




•O" Touring Car 




' " Sportabout (Double Rumble) 




*0" Sportabout (Single Rumble) 



THE KNOX 
POWER PLANT 

The Power Plant is the heart 
of the automobile and should be 
the first point to be considered 
by the purchaser in the selection 
of a satisfactory automobile. 

The motor car with a perfect 
power plant, although poorly de- 
signed otherwise, will give good 
service some of the time, while 
the car equipped with a power 
plant that proves a failure, can- 
not be depended upon at any 
time, and is a continued source 
of trouble, and no matter how 
perfect the car may be otherwise, 
it must have a power plant to 
run at all. 

1909 Knox Models not only are 
perfect in design, equipment and 
finish, but they have this first 
and most important step toward 
the perfect automobile, a POWER 
PLANT that has proved to be 
the most efficient and satisfac- 
tory, and its ability has been 
demonstrated fully in contests of 
1968. 

In Hill Climbs, Speed Contests, 
long distance races and endurance 
tests, having defeated 165 cars 
including every well known make, 
regardless of power or selling 
price, and last but not least, 
THEY ARE WINNERS OF CUS- 
TOMERS. 

The Knox Models "O" and "M" 
cars combine the very latest 
ideas : 

Unit construction. 

Three , point suspension. 

Reliable and economical lubri- 
cating system ; no smoke or odor. 

Cylinders cast separately, with 
detachable heads with valves in 
the head, without cages. 

Straight line shaft drive, made 
possible by slanting the power 
plant. 

Three plate clutch, with cork 
inserts, encased in flywheel. 

Accessibility of all working 
parts. 

Double system of ignition. 



Mr. Dealer : The cars with the most good qualities are the easiest and best to sell. 

Write for Catalogue "B. " 

KNOX AUTOMOBILE CO., Springfield, Mass. 

Member A. L. A. V. 



anism as can be imagined. The clutch, 
moreover, can be operated ia all posi- 
tions, which is not the case with sliding 
gear devices. Any clutch can be oper- 
ated regardless of the position of the 
other clutches, so that it is unnecessary 
to pass progressively from low speed 
through the intermediate to high speed. 
One hand lever only is required to 
operate all gears. The dotted lines in 
Fig. 1 indicate shafts leading to hand 
and foot levers. The hand lever operates 
clutches E and Pin Fig. 1, which it will 
be noticed face each other, thereby caus- 
ing pawl K of clutch E to be thrown in 
at the same time pawl on clutch F is 
cut out. In this position the spiral 
grooves run in the same direction. It 
is possible to connect the small cranks 
of clutches E and F to the same hand 
lever, and operate both clutches with one 
movement of hand lever, thus throwing 
the power from the direct drive to the 
countershaft or from the countershaft 
to the direct drive as desired. The low 
and intermediate gears are operated by 
foot levers. The low gear has an auto- 
matic reversible clutch. If power is 
stronger to go forward, the forward pawl 
will engage, and if the power is stronger 
backward, the backward pawl will en- 
gage. For example: If a car is coast- 
ing, down hill and the engine is working 
on the low gear forward, the speed of the 
car is greater against the low gear and 
acts as a brake. 



RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

HEAD-COVERING. — W. Bernstein, New 
York, N. Y. The object of this invention is 
to provide a head covering for infants and 
children, arranged to properly fit the head 
and to allow convenient washing and cleaning 
of the covering with a view to insure long 
service and to maintain the covering in a 
neat and tidy condition. 



Electrical Devices. 

COMBINED FUSE-PLUG AND CIRCUIT- 
CLOSER. — F. F. Vindemobe, Fairview, N. J. 
Means provide in this case for closing one 
electric circuit of high potential, by the op- 
eration of an electromagnet energized upon 
the closing of a second circuit preferably of 
low potential, and more particularly to cer- 
tain improvements, whereby the circuit closer 
is combined with the fuse plug, and the two 
supported upon a single base. 



Of Interest to Farmers. 

BEET-TOPPING MACHINE.— J. N. Hanna 
and D. K. Wadgh, Ordway, Colo. Swiveled 
colters are placed at opposite ends of the 
apparatus and in advance of the guard wheels 
on the tapping mechanism to cut off tops and 
trash and assist in guiding the wheeled truck ; 
shovels are arranged having landsides to 
throw the tops, etc., cut by the colters to the 
outside of the topping mechanism. Means 
provide for taking the weight from the wheels 
as the guard passes over a high beet top and 
thus prevent the wheels from striking the 
beet, which avoids breaking the high tops. A 
mold-board cutter forward of the colters re- 
moves to one side all rank tops standing up- 
right. 

DEVICE FOR SUPPORTING AND AD- 
JUSTING THE CONCAVE OF A GRAIN- 
THRESHER. — P. Hastee, El Paso, Wis. The 
thresher affords inexpensive and convenient 
means for reliably supporting the toothed con- 
cave of the machine in a substantial upright 
position, in front of the toothed cylinder 
thereof, and enables the speedy outward rock- 
ing adjustment of the concave while the ma- 
chine is running at full speed, thereby 
facilitating the tightening of loose teeth there- 
on or replacing a broken one, as occasion 
may require. 



Of General Interest. 

EXTENSIBLE PICTURE-FRAME.— C. VAN 
Dee Boom, Platte, S. D. The object here is 
to produce a frame which can be adjusted so 
as to hold pictures of various dimensions 
within certain limits. Further, to enable the 
frame to be hung with its longitudinal axis 
in a vertical or a horizontal position, and to 
provide means for removably attaching a sup- 
porting leg to the back of the frame in such 
a way that the frame may rest upon a sup- 
port with its longitudinal axis in a vertical 
or horizontal position. 

BOTTLE. — F. Sonnenpeld and R. Fisher, ' 
New York, N. Y. The bottle has a valve- 
controlled discharge nozzle carried by the neck 
and communicating within the neck with a 
tube extending substantially to the bottom 
of the bottle. In combination with this form 
a stopper having a valve-controlled passage 
therethrough is employed, the means for op- 
erating the valve being below the top of the 
stopper, so that it cannot be operated acci- 

(Continued on page 69.) 
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$500 BRUSH RUNABOUT 

Designed by ALANSON P. BRUSH 
designer of the Single Cylinder Cadillac 

A car of simple design, built well — 
Not a complicated design built cheaply 

Speed up to thirty miles per hour ; goes twenty-five miles per gallon of gasoline. 
Vertical motor .and other mechanism under hood — a marvel of accessibility. 
Wonderful hill climber — goes anywhere wheels will go. Durable, certain, com- 
fortable, lively, handsome, almost noiseless, almost vibrationless and rides like a 
baby carriage. Solid tires $500. Pneumatic tires $550. 

More runabouts of Brush's design are running than of any other designer in 
the world. Our records include the winning of endurance runs, hill climbs, the 
trip across the continent, the climbing of Pike's Peak, the adoption of the Brush 
by the United States Post Office, and above all the testimony of users. 

Write for catalog and name of nearest dealer 

BRUSH RUNABOUT CO., 45 Baltimore Avenue, Detroit, Mich. 




The Practical Car 

for 
The Practical Man 



20 MODELS 




Motor Vehicles constitute the most complete line of motor conveyances built. A car 
for every conceivable purpose. Vehicles for physicians, professional and business men, 
manufacturers and merchants, travelling men and solicitors, express, telephone and 
public service corporations, farmers, dairymen, stockmen, etc., and — the family. 

Mclntyre High Wheel Motor Vehicles will go 
anywhere an automobile will and many places 
they will not. Will go through sand, mud and 
snow. Climb hills, get you where you want 
to go, in all weathers, on all roads. 

Solid rubber tires eliminate tire troubles. 

There are no punctures nor blow-outs with a 
Mclntyre. First cost, small; upkeep, nominal. A Mclntyre for every purse. Two- 
passenger models from 3475.00 up. Four-passenger, $600.00 up. One, two and three 
seated pleasure vehicles. Full line of open and covered commercial cars. 

Air cooled, four cycle, planetary transmission, 
two speeds forward, one reverse. Wheel 
steer. Mechanical oiler. Two-cylinder, hori- 
zontal, double opposed, offset motor. Chain 
drive, 12-14 H. P. 16-18 H. P. Four-cylinder, 
vertical, shaft drive 20-22 H. P. 28-30 H. P. 
Write to-day for Catalog 68 

W. H. McINTYRE CO. 

Successor to W. H. Kiblinger Co. 
Standard Manufacturers. AUBURN, INDIANA 




256-257 Broadway 
N ew York 



1730 Grand Avenue 
Kansas City, Mo. 




Tudhope -Mclntyre Co. 
Orillia, Ont. 



The Most Remarkable 
Motor In The World 




NEW 4-CYLINDER BALL-AND-ROLLER BEARING 

The only motor in the world in which every bearing is either ball or roller bearing* 
which absolutely insures against "burning out" and at the same time provides for the greatest 
efficiency in power development. 

This wonderful motor delivers the power direct from the crank shaft to the driving wheels 
without either gears or jack-shaft, here done for the first time in the history of the automobile. 

There are numerous other distinctive and practical features in this marvelous motor which 
together with the famous Holsman constructions places foremost in the ranks of the auto industry 
today 




THE 




HOLSMAN 

The Car That Goes Anywhere 

The Holsman will go where no other automobile of equal horse power can go — it travels 
with satisfactory ease the City Boulevards and the Worst Country Roads. 

Its high wheels travel all roads because all roads are made to be travelled by high wheels. 

It will climb any hill — go through deep mud, ruts, sand, snow or slush — its high clearance 
clears rocks, ridges and stumps — solid rubber tires — no tire troubles or expense — no differential 
gears, friction clutches, water tanks, etc. 

It is the simplest, easiest and most inexpensive vehicle to operate. 

Upkeep Under 10 Cents a Day. Operation Under I Cent a Mile . 

The Holsman is built by the oldest and largest manufacturers of high-wheeled auto- 
mobiles in the world. 

EVERY PART OF EVERY MACHINE GUARANTEED 

Write for interesting booklet showing photographs and giving full descriptions of this 
wonderful motor and some of the vehicles in which we have already installed it. 

THE HOLSMAN AUTOMOBILE COMPANY 

CHICAGO, ILL. 



326 Monadnock Block 



Standard Manufacturers A. M. C. M . A. 
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RELIANCE MOTOR 

TRUCK CO -^=^-- 



f(Guetncej 



2, 3 and 5-ton trucks 
for delivering merchandise 



f cheaper, quicker and more effect- 
ively than by 
horse-drawn 
methods. 



I 



Detroit, Mich., Oct. 5th, '08 
THE RELIANCE MOTOR TRUCK CO., 

Detroit, Mich. 
Gentlemen : 

In regard to the 45 h.p. Reliance Motor Truck 
that we bought from you, and which we have 
used daily since the purchase, would say that this 
truck is handling our freight and city deliveries 
at a cost of two cents per cwt., figuring twenty 
per cent, per annum depreciation on the truck 
and all other expenses connected therewith. 

This is against delivery by horses and wagons 
of from six to eight cents per cwt. The cost, 
therefore, by automobile is about one-third of 
what it would be with horses and teams. 

Would say in this connection that we are very 
much pleased with our deliveries, as we make 
them in such quick time. 

Yours truly, 
HAMMOND, STANDISH & CO. 
(Signed) T. W. TALIAFERRO, Vice President. 



Write for our catalog. 
It contains valuable 
information. 

RELIANCE MOTOR 
TRUCK COMPANY 

180 Washington St. 
Owosso, Mich., U.S.A. 

Pioneers in building 
Heavy Gasoline 
Motor Trucks 



January 16, 1909. 



Scientific American 



69 



dentally. This passage permits withdrawal 
after the bottle Is inverted of that part of 
the contents of the bottle which is not forced 
out through the first-named passage by 
pressure of the gas. 



Heating and. Lighting. 

FUBNACE ATTACHMENT.— F. L. WAT- 
SON, Leeds, England. The object of this in- 
vention is to provide an apparatus, arranged 
for cooling the clinkers, cinders, or like hot 
material discharged from the furnace, for re- 
covering the heat contained in the hot ma- 
terial by heating air, and for ' forcing the 
heated air into the fire box of the furnace, to 
insure complete combustion of the fuel burn- 
ing in the box. 

FUEL-REGULATOR.— C. B. Wieser and 
F. E. Wieser. Paso Robles, Cal. The cylin- 
der in this invention has a working piston in 
communication with the boiler pressure, with 
means in connection with the piston for mov- 
ing the fuel regulating valve in a direction 
to cut down fuel supply when the piston is 
removed by the steam pressure in one direc- 
tion, and means tending to move the piston 
in the opposite direction against the steam 
pressure, the last means being variable, 
whereby it is possible to maintain desired 
boiler pressure within certain limits. 



Legal Notices 



PATENTS 



INVENTORS are Invited to communicate with 
Mann & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C, in regard 
to securing valid, patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts, aad we have special facili- 
ties for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
Inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Book on Patents will be sent free on 
request. 

Every patent secured through ns receives 
special notice in the Scientific American. 

Ours is the Oldest agency for securing patents; 
it was established over sixty years ago. 

MUNN &. CO., 361 Broadway, New York 

Branch Office, 626 F St., Washington, D. C, 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 5, 1909, 

AND EACH BEARING THAT DATE 

[See note at end of list about copies. of these patents.] 



Abdominal supporter and suspensory, P. 

Zuckriegel SOS, 533 

Acetylene burner, A. Bray 908,732 

Acid, making sulphuric, H. Petersen 908,696 

Advertising apparatus, W. F. Gill 908,854 

Advertising automaton, D. P. Brown 908,734 

Advertising device, Salter & Hutchinson... 908,702 

Aeronautic apparatus, G. A. Metcalf 908,794 

Agricultural implement, A. C. Anderson.... 908,721 

Air brake attachment, T. J. Crawford 908,648 

Air compressor automatic governor, C. Nor- 
land 908,692 

Air lock, H. Japp 908,866 

Alfalfa grinder, T. Ponsar 908,801 

Alkali metal amalgams, apparatus for decom- 
posing, C. P. Carrier, Jr 908,545 

Animal cleaning apparatus, C. Hammer.... 908,991 

Annealing box, J. F. Campbell 908,949 

Annealing furnace, J. C. Swindell 908,902 

Ash receptacle, A. Eichler 909,070 

Automobile, J. L. Fay 909,073 

Automobiles and other vehicles, safety fen- 
der or guard for, F. J. Graf v. 908.561 

Awning frame, J. W. Richards 909,119 

Awning rollers, etc., intermediate support 

for, J. H. Channon 908,954 

Bag seal, E. J. Brooks 908,945 

Ball mill, R. Beneke «■...• 908,834 

Bandage support, O. M. Cooke 908,959 

Barrel construction, molded, J. H. George . . 908,557 

Barrel stand, R. Dumesnll 908,760 

Barrels, machine for cutting head linings 

for, L. Y. Williams 909,045 

Bath-tub trap and outlet construction, J. F. 

Eichenlaub 908,651 

Bearing, ball, G. O. Leopold 908,872 

Bed-spring, W. W. Vincent 908,524 

Beds, etc., gate for, H. & A. Thurm 908.904 

Bedsteads, lacquering, W. W. Vincent 908,911 

Beer tapping device, P. F. Cox 908,447 

Bell, call, S. Katz 909,092 

Beverages, composition of matter for use in 

preparing fermented, M. Wallerstein . . . 908,630 

Binder shocking attachment, W. H. Perrin. 908,695 
Binder, temporary, L. M. Morden. 908,596 to 908,598 

Blade-sharpening apparatus, J. W. Leslie. . 909,098 

Block mold, H. Bresser 908,944 

Board gage, multiple, B. D. Stevens 908,513 

Boiler, H. O. Keferstein 908,574 

Boiler feed water, apparatus for treating, 

M. Miller 909,008 

Boiler feeding apparatus, N. E. Nash 909,013 

Boiler furnace, P. H. McGiehan 908,879 

Boiler, superheater, J. C. Parker 908,882 

Boiler tube cleaner nozzle, R. W. Hamann. 908,565 

Bolting machine, A. H. McCutchan 908,486 

Book, key, M. C. Elliott 908,456 

Book-making machine, Walstead & Moe 909,130 

Book-strap handle, H. Backstrom 908,438 

Bottle, F. C. Turner 908,822 

Bottle, non-reflllable, M. V. Whiting 908,718 

Bottle rinsing machine, E. Court 908,446 

Bottle stoppering machine attachment, M. 

H. Mulkey 908,688 

Box, J. A. Liebler 908,784 

Box, T. L. Morgan 909,009 

Bracelet, E. L. Anderson 908,931 

Brake shoe, J. F. Norman 909,015 

Bridges, pillars, etc., compressive and ten- 
sile bar for, W. Lubbecke 908,587 

Briquets, treating,. B. Wagner 908,912 
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Mechanical engineers of authority who 
have inspected the Premier plant and ob- 
served its shop practice have declared the 

Premier 



a 



The Quality Car" 



to be "the car of standard practice par ex- 
cellence." 

While possibly more features of advanced 
design are found in the Premier than in any 
other of the leading American cars, you may 
be assured that they are mechanically correct. 

It is this combination of correct design 
and sound shop practice that gives the 
Premier its prominence as a simple, reliable 
and durable car. 



Premier Motor Mfg. Co. 
Indianapolis, Ind. 



R. M. Owen & Co. 

Distributors 

East, North and Northwest 
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The Economical Automobile 

ONE thing, and one thing only, makes possible the manufacture of the Lambert 
Car at a cost permitting us to sell it at the low price we do. 

This one thing is the simple Lambert Friction Drive transmission of 
which the Scientific American has said : " The simplicity of this device is as great as its 
antiquity. Its cost of maintenance is extremely low, while its reliability is very great." 

The cost of producing this most efficient (proven) transmission is so much lower 
than the cost of any type of the complicated gear transmission that we can — and do — 
put more real automobile worth into every Lambert Car than the manufacturer of any 
gear-transmission car can give for the same money. 

The Lambert Car — each of our six models— has a full dollar's worth of power, 
speed, endurance, style and finish for every dollar of the price — and more too, if judged 
by ordinary standards. Each Lambert model, from the $800 Runabout— Model A- 1 — 
up to the big roomy 7 passenger Lambert at $2,000, is a positive leader in its class — 
the choice of people who " find out " before they buy. 

We want you to " find out." Let us tell you more about the Lambert. Write 
for catalogue. Address, Buckeye Mfg. Co., 1814 Columbus Avenue, Anderson, Indiana^ 



Buckeye Mfg. Co 
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Brooder or foster mother for chickens, It. 
M iller 

Broom holder, E. M. GUdemeister. ; 

Brush, L. O. Bkrem 

Brush, A. R. Wiens 

Brush, dusting, J. H. Channon 

Buckle, D. de Lancey 

Bung extractor, T. Thornburg 

Burglar alarm, J. Wells 

Burial receptacle, J. H. Todd 

Burner, t. F. Zimmerman 

Butter, manufacture of, J. V. M. Risberg. 

Button setting machine, D. A. Carpenter. . 

Button setting machine, C. Wooster 

Cabinet, I. H. Athey 

Calculating machine, W. R. Bonham 

Calliope, pneumatic, S. V. Day .' 

Cam wheel, adjustable, G. II. Mallam .... 

Camera film pack holder, A. H. Wright... 

Car antifriction center bearing, railway, J. 
F. O'Connor 

Car antifriction side bearing, railway, J. F. 
O'Connor 

Car, ballast plow, H. S. Hart 

Car coupling, C. A. Dunn 

Car coupling, mine, T. C. Nation 

Car door fastener, F. O. Dohlin 

Car draft rigging, F. L. Barber 

Car, dump, S. Otis 

Car grain door, railway, M. Paulson 

Car, hand, M. B. Lloyd 

Car, push, G. C. -Wortman 

Car side stake, W. S. Atwood 

Car, war, D. W. Meacham 

Car wheel, P. J. Garrison 

Car wheel, mine, Parks & Davis 

Cars or other vehicles, antifriction bearing 
for railway, J.' F. O'Connor 

Cars, etc., self-locking seal for, I. C. Reesor 

Carpet stretcher, W. Fagan 

Cart, folding, F. G. Lyons 

Carton filling machine, J. B. Fallon, Jr.... 

Carving machine, M. A. Cuming 

Cast-off, J. F. Molloy 

Casting, H. D. Zehrbach 

Cattle guard, J. McCluskey 

Cellulose solutions, production of, E. Cru- 
miere '. 

Chain, conveyer, G. F. Conner 

Chain, drive, B. G. Berrien 

Chair iron, H. W. Bolens '. 

Check canceling box, waiter's, J. T. Hicks. 

Cheese cutter, W. A. McElney 

Chicken picking device, Bainter & Berling. 

Churn, Bauer & Brown 

Churn, R. Moody 

Churn, W. W. Bland 

Churning apparatus, White & Jarvis 

Cigars, packing, C. G. Singley 

Clamp. See Rail clamp. 

Clamp, O. B. Perkins 

Clip, F. R. Baker 

Clock, E. A. Bazzett 

Clock dial, R. V. Longtine 

Clock lockwork, striking, C. M. Gearing... 

Clock, time registering, J. & A. Dey 

Cloth, gummed, E. G. Lang 

Cloth thin place detector, Freeman & Eu- 
banks 

Clothes drier, W. S. Morgan 

Clothes line reel, A. Woitynek 

Clothes pounder, R. H. Standing 

Clutch, etc., electrical, A. P. Steckel 

Coal cutting machines, dust preventive at- 
tachment for, A. E. Wood 

Coaster brake, back pedaling, F. S. Ellett.. 

Cock, stop, W. G. Westwater 

Coherer, F. G. Sargent 

Collapsible bracket, H. Lanham 

Collar, shirt, C. Ryan .^ 

Collecting and delivering apparatus, auto- 
matic, D. M. Main 

Combination lock, keyless, S. J. Nielsen.... 

Combined table, J. L. Nail 

Concentrating apparatus, M. E. Darrow 

Concentrating table, W. G. Dodd 

Concrete construction for piers and docks, 
reinforced, Lawrence & Lackey 

Concrete floor construction, reinforced, W. 
Gabriel 

Concrete manhole cover, reinforced, J. P. 
Rogers 

Condenser, J. S. Stone 

Conveyer, foldable, C. A. Radcliff 

Conveyer, making helicoid or spiral, C. O. 
Gustavsen 

Conveyers, machine for making helicoid or 
spiral, C. O. Gustavsen 

Cooker, steam, S. J. Finch 

Cooking, C. B. Trescott 

Cooling structure, P. G. Toepf er 

Cork, E. Tugendreich 

Corset, V. E. Mack 

Corset clasp fastener, C. F. Plummer 

Cotton boll gatherer, J. F. Appleby 

Cotton compress machinery, Jones & Vincent 

Cotton picking finger,. J. F. Appleby 

Cotton seeds, etc., apparatus for coating. L. 
C. Bulkley 

Crank and yoke connection, F. C. Olin 

Crate, J. M. Enyart 

Crate, collapsible, Forkner & Milum 

Cream bowl cover, M. B. Barron 

Crib, Philia & Booker 

Crutch attachment, J. W. Ricks 

Cue chalker, automatic, W. F. Clayton, Jr. 

Cuff holder, C. P. Clark 

Cultivator, P. Lochtin 

Cultivator, celery, W. L. Bonney 

I Curtain or shade fixture, adjustable, A. A. 

j Smith 

Curtain stretcher, C. W. Ballon 

1 Cutter guard, A. Rasmussen 

Cutter head, G. Roussell 909,025, 

Cycle changeable speed gearing, motor, C. 
H. Lang _. 

Dental plate, E. Telle : 

I Dental plate and manufacturing the same, 

E. Telle 

1 Dental plates, attaching teeth to, E. Telle. 

Deposit and collection receptacle, J. Hart- 
man 

Disb, W. C. Anderson 

Dish mop, C. A. Mason 

Disinfectors, interior container for drip, Z. 
G. Sholes 

Display rack, H. B. Cloud 

Door check, M. J. Flynn 

Door hanger, G. A. Swineford 

Door banger, adjustable, V. A. Benson 

Door hanger track, H. L. Ferris 

Door lock, sliding, Kreutzer & Jones 

Door operating mechanism, dumping, F. Sea- 
berg 

Door securer, F. F. & M. F. Dunn 

Double bit, J. G. Williamson 

Drain pipe, metal, J. A. Sanders 

Drawbridge, M. Waddell 

Dredge, gold, H, J. Clark 

Dredge suction mouthpiece, H. J. Clark . . . 

Dress form, C. A. Ufford 

Drill, D. W. Rowlands 

Drinking cup, C. C. Sprinkle 

Drinking fountain, automatic, K. Seiter. . . 

Duplicating machine, rotary, Glover & Hun- 
ter 

Dust extractor, portable vacuum, C. J. Har- 
vey 

Dye and making same, monoazo, W. Konig. 

Egg case fastener, J. H. Schneider 

Egg crate, S. A. Hamilton 

/ Electric bell, E. P. Steen 

Electric block signal, J. G. O. & I. D. 

Combs 

Electric fan, oscillating, H. S. Brown, 

908,735, 

Electric machine brush, dynamo, E. T. Mug 

Electric machine, dynamo, E. T. Mug 

Electric machine electric current governor, 
dynamo, Rosenbaum & Voglhut 

Electric machine of the inclosed type, dyna- 
mo, C. E. Lord 

Electric motor, J. Burke 

Electric railway signal, C. H. Smith 

Electric signal bell, H. W. Eden 

Electric switch, rotary snap, C. G. Perkins 

Electrical connector, G. A. Schreier 

Electrical heating apparatus, K. L. van Dol- 
sen 



908,795 
908,558 
908,652 
908,823 
908,953 
908,582 
908,520 
908,918 
908,628 
908,636 
908,887 
908,952 
909,047 
908,830 
908,731 
908,968 
908,790 
908,531 

909,106 

909,107 
908,461 
908,762 
908,880 
908,452 
908,936 
908,489 
909,111 
908,785 
908,635 
909,128 
908,793 
908,659 
909,112 

909,108 
308,803 
909,072 
908,472 
908,457 
908,844 
908,480 
908,828 
908,600 

908,754, 
908,750 
908,642 
908,730 
909,088 
908,878 
908,933 
908,729 
908,796 
909,054 
908,824 
908,809 

908,884 
908,537 
908,938 
908,786 
908,767 
908,971 
908,780 

908,459 
908,481 
908,927 
908,621 
908,707 

908,928 
908,455 
908,717 
908,504 
908,781 
908,502 

908,589 
908,691 
908,487 
908,966 
908,758 

908,783 

908,658 

908,805 
908,814 
908,609 

908,859 

908,860 
908,850 
908,907 
908,905 
908,909 
908,789 
909,019 
908,637 
908,676 
908,638 

908,443 
908,605 
908,983 
908,988 
909,052 
909,113 
909,129 
908,956 
908,745 
908,874 
908,645 

908,810 
908,640 
909,116 
909,122 

908,583 
909,038 

908.626 
908,627 

908,770 
908,723 
908,791 

908,508 
908,548 
909,074 
909,036 
908,836 
908,849 
908,581 

908,505 
908,763 
908,824 
909,027 
908,713 
909,063 
909,062 
908,910 
909,124 
908,706 
908,506 

908,990 

908,992 
908,580 
908,612 
908,663 



908,748 

908,736 
908,483 
908,484 

909,120 

908.686 
909,057 
908,895 
908,848 
908,694 
909,030 

008,712 
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BOSCH 

MAGNETO 

is recognized as the Standard Ignition System of the World. It is part equipment 
on the winning car of practically every great racing event the World over It is 
the ignition equipment of all cars whose owners desire perfect ignition — without 
trouble or difficulties of any kind. 

See that your 1909 car carries a Bosch Magneto 
BOSCH MAGNETO COMPANY 

223-225 West 46th Street, NEW YORK 
Chicago Branch: 1253 Michigan Ave. 



Why do 20 American Motor Car 
Builders Endorse 

Solar Lamps 

Because the most exhaustive tests and trials have 
proven Solars to be the best motor car lamp obtainable. 
Car builders are experts — their knowledge is based 
on years of cumulative experience in the lamp field, 
and when they equip their product with Solar Lamps in 
preference to all others it is the final word — the consensus 
of expert opinion — the acknowledgment of superiority. 

Equip your old car with 

Solars. Specify Solar equipment for 

your 1909 car 

WRITE FOR CATALOG 

BADGER BRASS MANUFACTURING CO. 




TWO FACTORIES 
11th Avenue & 37th Street, New York City. 



Kenosha, Wis. 




FACTORY OF THE GARFORD MFG. CO., ELYRIA, OHIO-Built KAHN SYSTEM 
A. Kahn and J. Milton Dyer, Architects, Vinton Co., Contr. 



This Factory Cannot Burn 

Built KAHN SYSTEM REINFORCED CONCRETE, there u nothing about it that can burn— 
except the contents. It is enduring — grows stronger with age, assuring permanency without 
expense of repairs. 



The Geo. N. Pierce Co., Buffalo, N. Y. 
E. R. Thomas Co., Buffalo. N. Y. 
Chalmers Detroit Motor Co., Detroit, Mich. 
Cadillac Motor Car Co., Detroit, Mich. 
Ford Motor Co., Detroit, Mich. 
Stoddard-Dayton Co., Dayton, Ohio 
Garford Manufacturing Co., Elyria,Ohio 
Olds-Motor Works, Lansing. Midi, 
Automobile Club of America, New York Gty 
Boldt Brothers Garage, New York Gty 
Winton Garage, Cleveland, Ohio 
Palmer & Singer Garage, New York Gty 
C. J. Fisher Garage, Indianapolis, Ind. 



HERE are a few of the large automobile companies who have 
used KAHN SYSTEM REINFORCED CONCRETE 
in the construction of factories and garages. If you are going 
to build ask any of them for an opinion of KAHN SYSTEM. 
«J What KAHN SYSTEM has done for them will be a profit- 
able illustration of what it can do for you in the erection of 
Factory, Store, Warehouse, Office, Apartment and Public Build- 
ings, Hotels, Hospitals, Reservoirs, Tunnels, Sewers, etc. 
<J KAHN SYSTEM brings you an experience in the actual 
building of many structures — similar to the one you are planning 
— with an organization built up to apply this experience to your 
profit — an organization backed by a $ 1 ,200,000 company and a record of successful results in every civilized 
country. (More than 2,000 structures in the United States, including some 40 government buildings.) 
•J KAHN SYSTEM SPECIALTIES: Kahn Trussed Bars; Hy-Rib Sheathing, Rib Metal, Rib Lath, 
Cup Bars. These products each distinctly superior for its particular uses, are manufactured in our own 
shops, built especially for the purpose. Patented and used exclusively by us. 

*I Our organization of skilled engineers is at your service, either directly or to co-operate fully with your 
own architect Write us and, if possible, submit design of the building you contemplate and we will mail 
you special catalogue covering the subject with suggestions and estimates. 

*I Send for book "Kahn System Achievements" and in knowing what the KAHN SYSTEM has done 
for others, learn what it can do for you. 
<I If you are interested in building an inexpensive fireproof garage, write us for our Hy-Rib Catalogue. 

TRUSSED CONCRETE STEEL CO. 



LONDON, ENGLAND 



502 Trussed Concrete Building 

DETROIT, MICH. 



TORONTO, CANADA 




horlick$ 



The pleasure of motoring is enhanced if you are fortified 
with a hot or cold drink of this delicious, invigorating 
and sustaining food-drink. 

Superior to tea or coffee, with no harmful after-effects. A cupful, 
hot, upon retiring, induces refreshing sleep. Relished by all ages. 

Composed of rich, creamy milk, and an extract of malted grains. 
Prepared instantly by simply dissolving the powder in hot or cold 
water. Also in Tablet form — ready to eat , 



Ask for HORLICK'S thus avoiding imitations 



HORLICK'S MALTED MILK CO. 

RACINE, WIS., U. S. A. 



GREAT BRITAIN: Slough, Bucks, England 
CANADA : 26 St. Peter Street, Montreal 



January 16, 1909. 
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Electrical i^'uiliou apparatus, J. A. Torrens 908,9tH> 
Electrical spark apparatus, K C. Wilcox.. 1)00,043 
Electrically controlled lock, \V. II. .Stevens. '.108,81:! 
Electricity aud gas, lixture for, U. II. Jones 1X18,075 

Electrolier, J. II. Thompson 000,040 

Electrolytic slimes for the recovery of met- 
als therefrom, treating, A. J. McN'aO. 908,003 
Electroplating apparatus, C. G. Backus.... 908,430 

Elevator, 0. C. Rittenhouse 008,000 

Emergency lock, L. R. Hoptou 008,804 

Engine. See Explosion engine. 

Engine, F. D. Howe 908,569, 908,570 

Engine, R. J. A. & J. N. Prince illJS.tiSU 

Engine carbureter, explosive, L. I'. L'osnot, 

908,704, 000,075 

Engine indicator, Vf. E. Jerauld 908,807 

Engine starter crank, explosive, F. W. Coen 908,841 
Eiigine valve lifter, explosive, J. E. Caylord 008,050 

Envelop, V. M. MacKaskie 008,875 

Envelop, accounting, W. C. Hocking 008,071 

Evaporator, C. L. SchaliU 000,028 

Excavating, grading, and conveying ma- 
chine, P. J. Thull 008,820 

Exhibiting machine, G. E. Beyl-Uia 008,608 

Explosion engine, rotary, E. M. Weinat. . . . 908,010 

Explosive engine, 0. E. Barthel 908,041 

Explosive engine, Frayer & Howard 908,057 

Eyeglasses, B. Broughtou 908,737 

Eyeleting machine, H. H. Eaton 908,453 

Eyeleting machine, G. Knight 000,005 

Fabric, woven pile, A. G. Robertson 008,888 

Fan blast regulator, O. Anderson 008,535 

Fan, traveling, F. B. Tbilow 900,030 

Feed bag, A. Thiel 90S,51~ 

Fence gate, C. D. Haldeman 908,504 

Fence, wire, P. W. & W. M. Dillon 908,757 

File, letter, J. J. Dettwyler »D8,755 

Fire alarm, G. P. Leonard 008,585 

Fire extinguisher, W. H. Bautll 908.727 

Fire kindler, M. Seudlein 908,015 

Fire lighter, automatic, S. E. Gamble 008,851 

Firearm, II. B. Febiger 91)8,552,908,553 

Firearm, J. D. Pederseu 908,883 

Firearm, F. D. Ely 908,982 

Fishing case, portable, Vf. H. Thornton... 908,003 

Flax felt, J. E. Lappen 90S.081 

Flue expander, G. V. Putman 008,497 

Flue expander, J. P. High 908,000 

Fluid pressure, device for shutting off, E. 

J. O'Malley 0*9,010 

Flushing tank, J. Heald 908,007 

Flushing tank, C. Willms 008,825 

Flushing tank, J. C. Steviek 008.»» 

Fly trap, Vf. S. Wagner 000,041 

Flying machine or the like, mechanism for 

Hexing the rudder of a, O. & \V. Wright 008,929 
Frame construction, side, O. S. l'ulliam... {109.022 
Frame corner aud fastener, W. Goodrow... 908,080 

Frame c«tuer fastener, G. W. Bowers 9O9.055 

Fruit seeder, F. Lvman 0O.H.588 

Fuiuace, I!. L. Walker 908,913 

Furuace charging mechanism. I). Baker.... 900.04!) 

Furnace grille and ash pit, CI. Smith 908,510 

Furnaces, etc., apparatus for charging and 
distributing the stock in Mast, W. C. 

Mitchell 908,594 

Fuse, indicating, R. C. Cole 908,040 

Game apparatus, F. R. Cornwall 908.752 

Game apparatus, W. H. Maynard 008,702 

Game apparatus, I. J. J. Bruechert 906,040 

Garment, combination, E. J. Quigley 908,802 

Garment fastener, C. A. Law 008,584 

Garment, lady's. A. W. Powell 908,400 

Garment stay, J. J. Laass 008,408 

Garter, L. S. Harvey 908,005 

Gas burner, J. Y. Parke 008,007 

Gas burner, electric lighting, H. L. Baldwin 008,538 
Gas generator, acetylene, M. L. & G. W. 

Rice 908,010 

Gas producer, J. A. Smitmaus 908,812 

Gas producer control, B. E. Eldred 908,454 

Gas producer wind box, W. R. Miller 908,479 

Gases and separation of air into commercial 
oxygen and nitrogen, apparatus for 

liquefaction of, G. A. Bobrlck 908,044 

Gases, apparatus for treatiug distillation, L. 

Wolf 000,125 

Gasket, metallic. P. D. Shade 008,893 

Gate, J. W. Elliott 90S.550 

Gate actuating mechanism, R. R. Hage... 908,563 

Gear or the like, diving, A. N'eubert 908,690 

Gears, draw bar and yoke fastening for 

draft, G. 0. Hammond 9*0,085 

Gearing, differential drive, N. M. Anderson 008,722 
Gearing, power transmission, II. D. Wil- 
liams 008,520 

Gearing, variable speed, S. T. Lewis 909,009 

Generator. See Gas generator. 

Generator feeding device, acetylene, J. K. 

Rush 008,700 

Glass tiles, apparatus for manufacturing, 

W. T. Nlcholls 000,014 

Grain conveyer, pneumatic, W. F. Carlton. 908,445 

Grain door, Van Camp & Van Camp 008,523 

Grain drill tooth, G. & M. Smith 008,811 

Grain treatiug apparatus, S. D. Bailey.... 006,831 

Gravity level, H. J. Carrigan 000,000 

Grinding machine, Ayer & Vose 908,039 

Guano distributer and cotton seed planter, 

combined, C. W. Welsh 008,919 

Hair curler, S. & S. Golduer 9U9.070 

Hammer, pneumatic, Stocks & Webb 908,515 

Hammock, J. J. Maxwell 009,102 

Rand, artificial, A. F. Nelson 008,881 

Harness, F. X. Schumaker 008,801 

Harvesting machine, W- Livtscbak 908,873 

Hat and coat rack, E. L. Pitts 000,114) 

Hat pin. M. Rosengarteu 900,121 

Hay stacker, II. M. Underwood 908,522 

Head gate, J. R. Crabtree 008,001 

Hinge, W. C. Boswell 008,041 

Hog ringer, E. G. Burkhart 008,947 

Hoisting engine, C. Campbell 008,948 

Holdback, adjustable, J. W. Ward 008,014 

Hoof shears, G. B. De Arment 908,060 

Hook aud eye, C. W. Breeu 908,733 

Horse detaching device, J. F. Williams... 009,044 

Hose coupling, C. E. Lepage 000,003 

Hose repairing plug, A. L. Monaghan . . . . 908,870 

Hospital cup, H. J. Potter 000,020 

Humidifier and air moistening apparatus, S. 

W. Cramer 008,002, 908,064 

Humidifying and air moistening apparatus, 

S. W. Cramer 008,963 

Hydrocarbon burner, Kittle & Harpham.... 008,776 

Ice cutting machine, E. -M. Card 000,059 

Ignition device, E. M. Benford 008,835 

Illuminating device, A. W. Beuttell, reissue 12,907 

Ink well, A. E. Carlson 908,544 

Insetting mechanism, II. G. La Sor 908,400 

Insulator, F. J. High 008,403 

Internal combustion engine, C. W. Weiss... 008,527 

Jar holding device, H. W. Penny 908,450 

Knitting machine, circular rib, Hurley & 

Barratt 008,004 

Knitting machine stop motion, circular, H. 

Garant 008,980 

Ladder and like apparatus, exercising, M. B. 

Reach 000,02 1 

Lamp chimney heating attachment, W. Poole 908,404 
Lamp controlling apparatus, gas, G. Bimmel 909,089 
Lamp and feeding tube connection aud sup- 
port, H. II. Eason 9*9.009 

Lamp, miner's safety. E. A. Ilailwood 008,769 

Lamps, decarbonizing lilaments f«r incan- 
descent, II. Zerning 908,030 

Lamps, manufacture of glowing bodies of 
refractory metals for electric, A. Led- 

erer 008,682 

Lap grinding machines, oscillating mecha- 
nism for. J. P. Hedstrom 008,402 

Lathe structure. F. Hardiuge 008,001 

Ivaundry marking machine, T. J. Hume.... 908,673 
Lavatory plug and means for operating the 

same, B. N. Miles 908,477 

Leather belting, apparatus for stretching 

and straightening, M. H. & C. G. Cook 908,958 
Leather belting, stretching and straighten- 
ing, M. H. & C. G. Cook 008,057 

leather stretcher, F. J. Ruppel 000,123 

Lift strap for recumbent patients, D. Curtin 008,845 
Light, combustible mixture for producing 

actinic. C. Bethge 008,837 

Light fixture, A. C. Cooke 908,751 

Linings, machine for making head, L. Y. 

Williams 908.720 

Linotype machine liner, M. S. Miller 908.593 

Lock, nut, eccentric, A. Broluska 908.542 

Locking hook, J. A. S. & J. Taylor, Jr 909.037 




BUSINESS CHANCES 
IN NEW TOWNS 

Would you make a business invest- 
ment in a prosperous new territory 
if you were sure of success? 
There are countless openings at the pres- 
ent time for men with limited capital in the 
new towns in the Dakotas, Montana, Idaho, 
and Washington, along the pacific coast 

EXTENSION of the 

Chicago 

Milwaukee & St. Paul 

Railway 

This new line is now opened as far west as Butte, Montana. 
Within the next year the entire line will be completed and in 
operation to Seattle and Tacoma, Washington. 
Investigate the openings. The persons who locate in this 
new country to engage in commercial or other lines while its 
development is in its infancy, will be well repaid. 



DESCRIPTIVE BOOKS FREE 



F. A. MILLER 

Ceneral Pass. Agent 
CHICACO 



CEO. A. BLAIR 

Ceneral Eastern Agent 

381 Broadway, NEW YORK 




Exposed 

Sides 

Protected 



The back aud 
side of this at- 
tractive Seattle 
building are tit- 
ted with Mul- 
lins Fire-proof 
Windows. Tbe 
owners, follow- 
ing the example 
of others in (Ms 
progressive city 
were anxious to 

BaiUargeon Bldg-.'Seattle, Wash. Saunders & obtain the sure 

Lawton, Architects, Equipped with Mullins protection, per- 

Hre-proof Windows. manentsatisfac- 

tion and lower 

insurance rates that always follow the installation of 



MULLINS 
WINDOWS 



FIRF-FROOF 

STORM-PROOF 

DUST-PROOF 



which are famous for their 
perfeit construction and fire-baffling 
qualities. Mullins Windows are en- 
tirely lock-seamed metal with no sol- 
dered joints in frame, sill or sash. They 
rmnot warp or buckle and are not 
affected in any way by heat contrac- 
tion or expansion. 

Mullins Fire-proof Windows are man- 
ufactured under supervision of Under- 
writers' Laboratories, Inc., according 
to the latest specifications of the Na- 
tional Board of Fire Underwriters and 
everv window is Inspected, approved 
and 'landed with their oftVial label. 
Send for descriptive catalog. 

W. H. MULLINS COMPANY 
203 Franklin Street, - SALEM, OHIO 





Absolute and positive | 
protection to the pneu- 
matic tire, the automo- 
bile, and the automo- 
bilist, whether on coun- 
try road or city street, up hill or down 
on wet, slippery, sloping, clayey, rough, 
rutty, muddy, icy or sandy roads. 

Make automobiling safer, more comfortable and far less 
expensive. Save more than half the tire bill. Positively 
prevent punctures and with reasonable care make skidding 
and skidding accidents practically impossible. Add dignity 
to the equipment and thousands of miles to the life of the 
tires. Indispensable to the safe and economical running of 
the automobile. Their value proved by time and text. 
Thousands in use on all kinds of roads and all giving the 
very highest satisfaction. 

FOR MOTORCYCLES : Woodworth Self-Adjusting 
Treads give perfect protection. No buckles or straps to 
catch side chains. 

Write us at once for I 909 catalog and full information, 

LEATHER TIRE GOODS CO., Newton Upper Falls, Mut. 

New York Store, 1662 Broadway 



RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
perience in rubber stamp making. One illustration. 
Contained in Supplement 1110. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




$60 



GOES LIKE SIXTY 

SELLS LIKE SIXTTj 
SELLS FOR SIXTY 

GILSON 
. 'ENGINE 

ForPumpins, Cream 

^Separators, Chunu.Wash Ma- 

^chinei, clc. fEEE 1SIAL 

Ailtfor catalog-alt xuei 

GILSON MFG. CO. 30a Put III. I«rt Wllilsgt», Wit 



A $ 65 Marine Engine for $ 45 

That's the condensed story of the " Perfection." 
The highest quality marine engine ever sold at a 
low price. No fads nor fancies, but a standard 
proven design that always "de- 
livers the goods. '" Thousands 
giving satisfactory service. 
Powerful, easy operating, clean, 
easy starting. Quarter turn of 
flywheel starts. The slickest 
finished engine ever put in a 
boat. 

2 H. P. $45 Complete 

READY TO INSTALL 

Sold absolutely on the "square deal" plan. 
Price possible because of large output. Write 
for Catalogue showing 2 to 25 H. P. ; one to four cyl. 
at proportionate prices. 

THE OA1LLE PERFECTION MOTOIE ©O. 
1848 2nd Ave.. Detroit. Mich. 




Investigate by Writing 

For Our Free Book and Terms 



$375 to 
$500 

Readyto 
Use in All 
Weather. 




BLACK MOTOR ^\ 

Buggies for Service 

Get our interesting "Black Motor Buggy" 
Book about the only motor buggies that are 
good city or country road "mudders" and "bill 
climbers" and built for practical use. No 
jarring — No blowups on tires — Speed 2 to 2S 
miles an hour — Run 30 miles on one gallon o p 
gasoline — Safe — Reliable — Especially equip- 
ped for professional use — 10 horse power — "Get 
there" and "backagain*' every trip, and save 
time, worry and expense. Right prices and 
terms. Write for Book A- 227 



BLACK MFG. CO. 

124 E. Ohio St. Chicago, III. 
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ROTARY PUMPS AND ENGINES 

Their Origin and Development.— An important series of 
papers (riving a historical resume of tbe rotary pump 
and engine frsm 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained m 
Supplements lio9« 11 10* 11 lie Price 10 ceuis 
each. - For sale by Munn & Co. and all newsdealers. 

AEROPLANES and MOTORS 

Having had many years' experience i u building Aero- 

? lanes and Aeronautic Motors, 1 am better equipped 
han any other constructor to supply yeu with am otor 
macnine of my own patented type-one which is a decid- 
ed improvement over the Wright and Karman types, 
since it has a greater degree of automatic stability, umi 
consequently is not so dangerous. A downward plunge 
to earth, such as demolished the Wright aeroplane at 
Ft. Myer and cost ihe life of Lieut. Set fridge, would be 
impossible with an aeroplane of my type. Write me for 
priceson an aeroplane guaranteed to fly ; or on a reliable 
Ilght-wtifibLniotor for your experiments. 

GuSTAVfc WHITBHKAD. BUIDQSPOUT, CT. 
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THE SHALER 

Electric Vulcanizer 

will keep your auto- 
mobile tires in per- 
fect condition. One 
tire will outwear 
three. Write for 
free tire booklet. 

C. A. SHA1.F.R CO.. Boi J. Waopnn, Wis. 
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The Pleasured 



of the Trip y^? 
is in^theV-^ 

CALORIS 

Bottle 

I fit's a long cold ride the 
CALORIS will keep the 
liquid refreshment nice and 
hot for longer than 24 hours 
without the aid of fire . If 
a hot, dusty trip, it will 
keep the liquid ice-cold 
for seventy-two hours with- 
out ice. That means real 
comfort — especially when 
there's no refreshment 
place handy. 

The CALORIS is the 
lowest priced thermal bottle, 
and ispracticallyindestruc- 
tible. The below illustra- 
tion shows how easily it can 
be taken apart, allowing a quick renewal 
of the inside glass bottle without the 
necessity of sending to the factory for a 
new glass part. Your money back if you 
are not satisfied. Used by sportsmen and 
in thousands of homes. No more trouble 
to fill and empty than an ordinary 
glass bottle. 
Prices— Pints $5.50; Quarts $5.50. 

Sent anywhere in United 
States, prepaid, on receipt 
of price. Sendf orbooklet. 

CALORIS MANUFACTURING CO.. 
211B AutCHKf Ave.. 





AUTOMOBILE and SPECIAL 





Many kinds 
in stock for 
immediate 
shipment 

Quotations 
Cheerfully 
Furnished 

Remember that 
"Atwater 
made 
means 
Quality" 

Catalog on 

Application 
302 

The Atwater Mfg. Co., Southington, Conn. 



^WE SHIP on APPROVAL 

hvuf a cent deposit, prepay the freight 
and allow 10 DAYS FREE TRIAL. 

IT ONLY COSTS one cent to learo out 
unheard of prices and marvelous offers 
on highest grade 1909 model bicycles. 

FACTORY PRICES ft&S 

;i iiait °f tires from anyone at any price 
unliL you write for our large Art Catalog 
and learn our wonderful proposition on first 
sample bicycle going to your town. 

RIDER AGENTS SKTiTS; 

Tncney exhibiting and selling our bicycles. 

W* Sell cheaiwr than any other factory. 
Tires, COM tor-Bra kea, single wheels, 
parts, repairs anil sundries at ii^l/ usual prices. 
Do Not Wfllt: write tsday far oar sfttiai offlr. 
MEAD CYCLE CO.. (Dept. 1,175, CHICAGO 




Locomotive crane undeifiame, Adams & 
Howard 

Locomotive engine and tender draft-gear, 
Bawden & Thomas 

Loom tilling exhaustion indicating device, J. 
K. Lemyre 

Loom friction let-off mechanism, 1*. Ashby. 

Loom pattern card, J. Gohy 908,559, 

I.etjins for weaving, dobby of, Moxon & 
l'aterson 

M:i:;;i/.ini> pistol, automatic, A. P. Trundle. 

Mail bag catcher, (i. B. Field 

Mail bag catcher and deliverer, L. W. Mel- 
chior 

Mail bag catching and delivering apparatus, 
H. J. Amick 

Mail box, A. V. Ripple 

Mail box, M. Brown 

Mail catcher, II. C. Wehling 

Mail catching and delivering apparatus, Sny- 
der & Gaffuey 

Mail delivery and receiving device. H. C. 
Wehling 

Mail receiving mid delivering apparatus. A. 
F. Wright 

Manicurist's buffer, E. M. Weatherbee 

Marker, laundry, G. L. Dixon 

Massage apparatus, II. rjinnel 

Match holder, W. C. Kelley 

Match safe, F. G. White 

Match safe, B. B. Sanders 

Mattocks and similar tools, making. G. F. 
Konold 

Meat cutter, A. A. Warner 

Meat slicer and cutter, comhined, J. Win- 
kelmeyer 

Mechanical movement. W. F. Zimmermann. 

Metal, forming expanded, W. II. Cooler. ... 

Metal tie, B. C. Murray 

Metal work machine. G. P. Thomas 

Metallic hoop, W. Goldie 

Metallic or other surfaces, removing of me- 
tallic plating, coating, or fouling from, 
T. R. Bayliss et al 

Milking machine, M. H. Daniels 

Milling machine, G. P. Thomas 

Mine automatic cage loader and safety de- 
vice, J. W. Brannon 

Miners' candlesticks, attachment for. S. M. 
Thurman 

Motor, A. B. Guy 

Motor, J. Schroeder 

Motor, W. C. Whitcomb 

Mower, lawn. J. Urbanick 

Mower or harvester sickle guard, W. Gater- 
man 

Musical instrument, mechanical, J. McTam- 
many 

Musical instrument, self -playing. F. E. Ives 

Musical instrument tracker board, pneu- 
matic, A. I'bilipps 

Nail finishing machine, Pierce & Newton... 

Necktie, H. Hagen 

Noise preventer for covers of receptacles, 
T. B. Garris 

Numbering machine, W. A. l'orter 

Kut lock, It. L. ilangan 

Nut lock, J. B. Iloaglaml 

Nut lock, L. A. Smith 

Nut lock, G. W. Stuart 

Oiler, floor, A. Weber 

Ore crusher, C. O. Michaelsen 

Ores and other materials, apparatus for dis- 
integrating, H. W. Ilurdinge 

Osone, apparatus for preparing, I). E. Par- 
ker 

Package binder, M. H. Butlington 

Paekiug, moisture proof, R. V. Collins..,,, 

1'ad composition, copying^K. U. E. Davis. . 

1'aper delivery mechanism, \V. T. Bailey . . 

Paper folding machine, C. A. Sturtevant . . . 

Paper, machine for forming bushing plugs 
for rolls of, O. O. Judd 

Paper trimmer, J. G. Breckenridge 

Pencil holder, C. II. Wilken 

Photographer's dark room, V. Sekinger.... 

Photographic developing apparatus, D. 
James 909,090, 

Photographic posing device, F. W. C. Pohle 

Piano and organ box, A. W. Landou 

Picture frame fastening, J. M. l'ulleu.... 

Picture or similar frame, W. S. Morton.... 

l'ipe, H. Leidel 

Pipe connector, train, F. 11. Rutherford.. 

l'ipe cooling and trimming apparatus, com- 
bined, G. Duncan 

l'ipe coupling, C. R. Schmidt 

I'ipes. preparing corncobs in Ihe manufac- 
ture of, G. I 1 , llausuianu 

Piston, W. J. Armstrong 

Plant, retting, A. Cappelaere 

Planter, E. M. Cole 

Planter seed dropping mechanism, corn, T. 
C. Roseland 

Plug machine, spike hole, F. V. Carman.... 

Pocket lighter, S. B. Battey 

Polishing machine. F. II. Dickson 

Powder for use in making overlays, A. R. 
Little 

Power transmission device, A. O. Albertson.. 

Press valve operating mechanism, J. M. 
Sheppard 

Primers, charging of, !•'. Hyronimus 

Printer's chase registering device, W. A. 
Howe 

Projection apparatus, E. W. Goodrich.... 

Pulp articks, apparatus for making, M. 
L. Keyes 

Pulp screen, N. Magnant 

Pulverizer and leveler, T. V. Barnard.... 

Pump, circulator, and like appliance, J. 
Brundrit 

Pump for electrolytic cells, circulating, C. 

F. Carrier, Jr 

Pump valve, J. Greer 

Punching machine, G. P. Thomas 

Radiator carrier, A. F. Buell 

Radiator nipple, J. A. Field 

Radiators, automatic control of heat from, 

J. B. McKeown 

Rail clamp and brace, A. F. Shaner 

Rail fished joint, J. Baka-Abakowsky 

Rail joint, B. Wolhaupter 

Rail joint, Richards & Zehnder 

Rail tie, E. C. Culver 

Railway automatic safety signal system, 

G. B. Gray 

Railway gate, J. G. O. & 1. I). Combs 

Railway protective system, electric, A. C. 

Eastwood 

Railway rail joint, M. J. & R. A. Drum- 

mond _. 

Railway switch, W. P. Finley". 

Railway switch and signal, T. L. King.. 

Railway tie, W. McCloy 

Railway tie, W. Gabriel 

Railway tie, A. Searway 

Razor blade sharpening device, J. W. Leslie 

Razor, safety, J. W. Leslie 

Razor, safety, M. T. & C. T. Heil 

Razor strop, hand, C. Ballreich 

Receiver, C. G. Ashley 

Reclining chair. J. Flindall 

Recording speech, W. J. Kehoe 

Reflector, A. J. Brown 

Respirator, N. Lambert 

Rifle, automatic, J. Warnant-C'reon 

Room heater and ventilator, individual, F. 

H . Schuppener ,,,.,...., 

Rope reel, G. W. Caveli...... 

Rotary engine. A. J. Charlton 

Rubber, manufacture of. M. Wilderman . . . . 

Rule, extension. Herman & Murphy 

Sad iron, self heating, C. C. Sprinkle.... 

Safe, T. S. Spivey 

Safe and vault doors, mounting heavy. G. 

L. Damon 

Safety pin. S. Olop 

Sap spout. G. G. Chasse 

Sash lock. G. Jayme 

Sash lock or bolder, J. B. Foley 

Saw handle. H. M. Rounds 

Scaffold, folding. F. McCarty 

Scraper, J. P. Vasey 

Screen. See Tulp screen. 

Screw rutting and turning lathe, automatic, 

J. Coulter 

Scrubbing machine, floor, A. Grub 

Scythe, J, Huss 
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009.028 
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909,035 
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908,741 
908,647 
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908,832 
9118,517 

908,467 
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908,892 

909,091 
908,800 
908,779 
908,608 
908,482 
908.871 
908,701 

908,761 
909,029 

909,087 
908,932 
908,840 
908,549 

908,8*0 
908,950 
908,728 
9(18,077 

908,586 
909,127 

908,616 
908,674 

908,571 
908,5 

908,577 
909,006 
909,051 

908,738 

908,546 
908,562 
908,817 
908,740 
908,985 

908,797 
909,032 
908.934 
908,530 
909,118 
908,0 5 

909,083 
908,749 

908,650 

908,978 
908,554 
908,578 
908,485 
908,766 
909,031 
909,097 
908,470 
908.508 
909,050 
908.725 
908,986 
908,575 
908,838 
909.002 
908.631 

908,614 
908,743 
908,955 
908,925 
909.068 
908.705 
908,511 



908.448 
908.693 
908,744 
908,996 
908,987 
908,501 
909,012 
908,029 



908,960 
909,084 
808,995 



Unless your car has perfect 
lubrication, your gasoline is used for 
friction instead of miles and speed. 
The use of Vacuum MOBILOIL saves the wear of your 
car, the waste of gasoline, and most of the money that goes for repairs. 

Vacuum MOBILOIL is made in six different grades to suit the lubrication 

of every automobile made. One of these grades is exactly adapted to 

the needs of your car. Its use is an investment that saves expense. 

It will end forever your lubrication troubles and add 

to your pleasure and the life of your car. 

Write for free booklet showing grade of MOBILOIL 
adapted to the use of every car. Gives track 
records to date, and money-saving motor hints. 




VACUUM 



MOBILOIL 

in barrels, and in cans with patent pouring spout 
is sold by dealers everywhere. Manufactured by 

VACUUM OIL CO., Rochester, N. Y 




The dmjffijt, 3-CYLINDER TOURING CAR 

<&iS\jZ,^LsQL/ i s equipped with the Atlas 2-Cycle Simple, Flexible, 
Efficient, Indestructible Engine. The 3-cylinder 2-cycle Atlas engine has the light mul- 
tiple impulses of the 6-cylinder 4-cycle type without any of its complications or rapid 
deterioration. The numerous poppet valves, valve shafts, adjustable bearings, cams, springs 
and dozens of other small breakable wearable parts are completely eliminated in the Atlas. 
THE ENGINE IS PRACTICALLY INDESTRUCTIBLE 
The 1909 Touring Car has pressed steel frame, 110" wheel base, geared pump, 
geared oiler and geared fan, Atwater-Kent ignition, % elliptic rear springs, 34" x 4" tires', 
aluminum body, handsome lines, extreme ease of riding, full equipment of lamps and 
generator or tank. Price $2,000. 

THE 1909 LINE 
2-Cylinder Runabouts Town Cars 

3-Cylinder Runabouts Taxicabs 

3-Cylinder Touring Car» Delivery Wagons 

ATLAS MOTOR CAR CO. 

84 Birnie Ave., Springfield, Mass. 
New York Office, - . 1876 Broadway 




SEND FOR NEW CATALOGUE AND 
TWO-CYCLE CATECHISM 



r 




The portion tniids tkc black lines «n this 

picture shows you : ust what part of 

the hide we use in making out 

SEA LION and RELIANCE 

Guaranteed Leather Belting 






(s< 



1 



. 



Center stock— cut from choicest selected hides, 
oak baifctanned in the old-fashioned way. Not 
a single process is hurried in the making. Everything is done 
well and done right. Long practice has given our workmen 
such deft hands, quick eyes and. all 'round skill that each is 
master of his special task. That is why leather belting that bears 
the Reliance or Sea Lion Waterproof Brand means great- 
est economy— luiipeft wear— hichest efficiency— thorough relia- 
bility. We also make Imperial, Sterling and Dynamo brands 
^ft tbat'are equallv as pood values for specific purposes. 
■ Under what conditions do you have to run your belts? 

Write and describe them and wewili advise you what is 
\ best to buy and send an interesting book on leather belting. 
^4 CHICAGO BELTING CO., 24 S. Green St., CHICAGO, ILL. 

^^t^ Branches— ^'ew Orleans, Philadelphia, Portland, Ore. ^A 




Swinehart 

Tires 

Eliminate 

Tire Troubles 



Thousands of autoists have been successfully using 
Swinehart tires on every make of pleasure car and find 
them as easy riding as properly inflated pneumatics. 

They find no injurious effects on engine or 
car resulting from their use. Their tires 
wear from 3 to 5 times longer than pneu- 
matics and are absolutely troubleproof. 

The scientific design and large amount of rubber en- 
tering in construction of Swinehart tires accounts for 
their remarkable resiliency and durability. One- 
third higher above the rim than other cushion tires 
on the market. 

You can use them on your car as they fit 

standard clincher or universal rims and are 

easily applied with our free hand tool. 

Details and prices in catalogue "A" 

SWINEHART CLINCHER TIRE & RUBBER CO. 

AKRON, OHIO 

New York, 875 7th Avenue Chicago, 1720 Michigan Avenue 



POPULAR ELECTRICITY 



LN PLilN I 
ENULISli I 




A monthly magazine for everybody; non-technical, profusely 
illustrated, intensely interesting and instructive. Postsyou on 
electricity in all its applications. $1.00 per year, including an 
ELKCTKIC ENGINE like above illustration; engine will run a 
long time on one wet or dry battery — 1,000 revolutions per 
minute. A marvel of skilled workmanship. (Cot V 2 size.) 

Send for Electrical Premium List. 

POPVLAR ELECTRICITY PUBLISHING CO. 
1200 Monadnoeb Block CHICAGO, ILL. 




Palmer Motors 

Twoand Four Cycle. One, Two and Four 
Cylinder. Stationary and Marine. One 
to Twenty H. P. Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20tb Street 

Philadelphia : The Bourse 

Boston : 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Dock 

Vancouver, B. C: 1600 Powell St. 



January 16, 1909. 



Scientific American 
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School and Repair Work 

For the teachinp of mechanics in 
schools ami f»r ordinary repair 
work a 9 in. or 11 in, 
,r Screw Cutting Engine I.alhe 



cessarv. 



, Hand lii inch 



Seavy, rigid and powerful, 
■il-ned for the severe requirements 
ihi^modern machiue shop ami tool- 
torn. Ask for our catalogue "if." 
HE SENECA FAIXS MFC. CO. 
i/j=> Water M-, Seneca Falls,. N". Y. 



Engine and Foot Lathes 



MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Veeder Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free. 
VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers. Counters 
and Pine Castings. 
Represented in Great Britain by 
Messrs. Makkt &. Co., Ltd., b 
City Road, i'insburj Square, 
London, K. C, England. 





TNe Cupper Cup 

fl3£" Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. Ail Stationers. 

CLIPPER MFG. CO., 
New York City 

* Send 10c. for sample box of 100; or 20c. for clips and desk tray. 

HaveVu seen Thfi perfection Wrench? 

The newest and be**t wrench made. All steel. 
Grant strength. Instantly adjusted. Easily and 
quickly operated. Positive trip. Immense time* 
trouble and temper aaver. 1 n dispensable to 
Autoiiiobilints. Best "all round" tool ever offered 
for sale. Must be seen to he appreciated. " You'll 
want one when you see it." For circular address 

THE PERFECTION WRENCH COMPANY 
Box 446 G. Port Chester, N. Y. 



/pButterfield&Co.^ 



^ 



DERBVLINE, VERMONT 

Taps, Dies, Screw Plates, Reamers, etc. 

Quality Unsurpassed 
Reputation Established 




GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

Front EMn. tol3-in. swine. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 

W. F. &JN0.BARNESC0. 

Established 187-2. 
H999RubySt.., Rockf»ro, 111. 




JAGER Marine 
4-Cycle Engines 

Skillfully designed and well 
huilt. Single lever control, com- 
bining automatic carburettor 
with spirk advance. Develops 
wide speed rauce and (reliability 
under most trying conditions 
Sizes3to60h. p. Send forcataloR. 

CHAS. J. JAGER CO. 
281 Franklin, cor. BatterymarchSt. 
Boston, Mass. 



Try It Yourself 

Five Days Free 

This simple, practical, accurate 
computer costs only $25.00— a frac- 
tion of the price of key machines — 

and does everything: they do except 
print. The 

Rapid Computer 
Adding Machine 

does its work perfectly in any position— at 

ni any angle. You can rest it on any desk or 

^U on book page alongside column of figures 

yon wish to add. Irs a wonder ns a saver of 

time and errors. Capacity, 9.999,999.99. Send 

for one on 6 days' free trial. If it doesn't do a 11 

you want it to do, send it back at our expense. 

Catalog Free upon request to 

tAPID COMPUTER CO., 1866 Tribune BIdg., Chicago 




Crescent 

Wood Working 

Machinery 

Strong — Sabs tanti nl — Durable — 
Easy Knnnlng 
Rand Saws, Saw Tables, Jointers, 
Shapers, Korers, SwingSnws, Disk 
Grinders, Pinners, Pinner and 
Mat* her, Band Saw Blades 
Catalog sent on application 
THE CRESCENT MACHINE CO, 
230 Main St. 
Leetonia, Ohio, 17. S. A. 
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How to Build a 5 H.P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, E. F. I,ake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home, Com- 
plete working drawings are published, 
with exact dimensionsof each part. Price 
by mail for the two Supplements, 20cents. 

Order from your 
newsdealer or from 



MUNN& COMPANY 
Publishers 

3 61 Broadway, New York 



Seat ami desk, combined school, O. C. 
Iiv uus 

Sewing awl, C. A. Stewart 

Sewing machine, J. U. Goodwin 

Sewing machine shuttle, H. A. Bates 

Sewing machine thread trimming device, 
II. W. Slater 

Sewing thread and making the same, A. 
Hendry 

Shade and curtain hanger, C. H. Peterson 

Shaft hanger, C. W. Levalley 

Sheet metal coating apparatus, S. E. An- 
dress 

Sheet metal, machine for cutting and cor- 
rugating, W. II. Cooley 

Sheet metal, machine for expanding, W. II. 
Cooley 

Shelving, II. Hoff nmuu 

Shipping ease, collapsible, Ilelvig & Ewing 

Shock absorber, It. Huher _■ 

Shoe fastener, C. C. Sprinkle 

Shoe machine lubricator, \V. A. BaunlL. . 

Shoe, ventilated, W. Shaw 

Show ease, 1*. Thompson 

Side delivery rake, \V. R. AleGaweu 

Sifter, automatic ash, E. J. Deegau 

Sifter or screen, adjustable, II. II. Skagen 

Sign, May & Treat 

Sign, L. M. Sehoonmaker 

Signaling apparatus circuit breaker, auto- 
matic, E. A. Everett 

Signaling system, S. A. Reed 

Signals, apparatus for receiving submarine, 

C. II. iluudy 

Signatures, forming, (J. A. Sturtevant 

Skate, O. Arlund 

Sled, bob, A. Gunderson 

Slicing machine, E. F. Smith 

Slugs or fastening, machine for inserting, 

G. A. Ambler 

Smoke consuming furnace, L. A. Milbauk . . 

Snap hook, b\ \V. Covert 

Snap hook, breast strap, J. C. Covert 

Soap, etc., apparatus for the manufacture of 
rosin, A. YY. Curmichael 

Soap, etc., manufacture of rosin, A. W. 
Carmichael 

Sound box, YV. J. Tanner 

Sound reproducer, It. B. Smith 

Sound reproducing machine, C. I. Lamb.... 

Sound reproducing record, E. Lesehbrnndt. . 

Spacing machine, G. I*. Thomas 

Speed iudiea tor, II. Poth 

Speed mechanism, variable, A. \V. Pupke 

Speed of prime movers, especially turbines, 
method and device for electrically regu- 
lating the, F. von Merkl 

Speedometer attachment, J. YY. Jones 

Spouts, device for adjustably holding flex- 
ible, G. YV. Warner 

Spring, J. M. YVatigh 

Spring manufacture, :S. YY'. Baldwin 

Square, tailor's, H. YY'. Ratner 

Stacker, telescoping straw, J. R. Buckwalter 

Stair, counterbalanced, V. L. Larson 

Stair rail projecting device, C. F. Weichold 

Stamp canceling machine inking mechanism, 
S. J. Evans 

Stamping machine, card, YY". YY'. Hodgson. . 

Steam engine. J. Stumpf 

Stirrup, sulky, L. D. Morton 

Stoker, a utomatie, 11. CUuston 

Stool, collapsible, J. A. A. Johnson 

Stove, G. M. Adams 

Stove, gas, Dickerman & Newman 

Stove, oil, YY'. It. Jeavons 

Strainer, Fowles & Forsythe 

Street cleaning apparatus, C. F. Speice.- 

Stud wrench, T. Lougdin 

Studs, pins, etc., retaining device for, R. 
II. Low 

Superheater boiler, J. E. Bell 

Support and hanger, curtain, YY'. Luft. . . . 

Suspension hook, J. B. Mclutire 

Swing, lawn, J. C. McVey 

Swiugletree guard, T. L. Harris 

Switch lock, automatic, C. E. Duthe 

Switch operating mechanism, A. De Witt.. 

Switching apparatus, thermostatic, YV- Y'. 

D. Kelley 

Syringes, etc., nozzle for, II. A. Kaysan, 

908,573, 

Tailor's indicator, H. II. Woolsou 

Teeth, composition of matter for nerve- 
canals in, H. J. Bowerhud 

Telegraph circuit at a distant key, means 
for closing an open, C. B. Jewell 

Telegraphy, 1'. B. Delany, reissue 

Telegraphy, space, S. Cabot 

Telegraphy, space, J. S. Stone 

Telephone attachment, Parsons & Beutler.. 

Telephone hood, H. L, Burrhus 

Telephone receiver, J. T. Curtis 

Telephone system, three- wire, C. S. Win- 
ston 

Telephone transmitter, C. D. Enochs. . . . 

Tempering apparatus, J". G. Matthews 

Testing apparatus, F. II. Stillman 

Ticket holder, J- J. •'Neil 

Tie- See Metal tie. 

Tile machine, Scheuk & Stewart 

Time limit annunciator and register, A. 
Sanders 

Time recorder, J. & A. Dey, 

908,072, 908,073, 008,975, 

Time recorder, watchman's, J. & A. Dey. . 

Tire, pneumatic, J. L. Newell 

Tobacco pipe, A. Boisaubin 

Tomato knife, F. L. Smiley 

Tool and apparatus for dressing, turning, 
and shaping stone, emery wheels, and 
the like, F. Trier 

Tool, cutting, C. T. Ridgley 

Tool holder, YY". M. Rhoades 

Tool, motor actuated hand, YY". C. Whit- 
comb 908,020, 

Tool, portable electrical, F. J. Backscheider 

Tooth, artificial, S. S. Bloom 

Top roil mechanism, L. T. Houghton 

Toy, J. H. Rese 

Toy, collapsible, A. Klein 

Trace connector, adjustable, A. R. Erwiu.. 

Track sauder, J. W. Brady 

Track tie, reinforced concrete, W. Gabriel 

Tracker board, R. S. Gourlay 

Train order delivering apparatus, J. M. 
Butcher 

Transporting apparatus, F. L. Beamoud . . 

Trim fastening, A. C. Goddard 

Trolley harp, J. Wiekstrom 

Trolley pole attachment, H. W. Eichbaum 

Trolley retriever, Chamberliu & Moulton. . 

Trousers expander, J. Sargh 

Truck, H. J. White 

Truck end casting construction, car, O. 
S. Pulliam 

Truss, C. A. Jensen 

Truss, J. S. E. Freel 

Turbine, Moreom & Jude 

Turbine, elastic fluid, J. A. MacMurchy . . 

Turbine, radial, B. Ljungstrom 

Type casting machine, J. S. Thompson. . . . 

Type checker, W. II. Kolveubach 

Type perfecting machine. H. S. Wilson 

Type writing machine, B. C. Stickuey. . . . 

Typewriting machine, J. Felbel 

Typewriting machine, G. A. Seib 

Unhitching device, J- Lusk . . 

Utensil cleaner, A. Silverglade 

Valve, J. It. Dolph 

Valve mechanism for steam engines, L. 
Miller 

Y'alve, pressure holding, B. A. Chew 

Valve push rod mechanism, II. F. Oden 
kirchen . 

Valve, rotary, Frayer & Howard.., 

Y'alve seats, device for refacing, Clark 
Netter 

Y'apor burner, J. T. Jordan 

Vehicle axle, T. I). Jones 

Y'ehiele, dumping, J. W. King 

Y'ehicle running gear, J. H. Hand 

Y'ehicle wheel, G. A. Budge 

Y'ehicle wheel, C. Stanley 

Y'endiug machine, coin controlled, Schneider 
& Pasteruack 

Y'ending machine coin controlled delivery 
mechanism, Llnde & Franke 

Y'entilator, D. J. Kelly 
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STOP! LOOK! BEST VET! 

Learn to be an Automobile Engineer 

You are independent— anvw-here in ibe world- - 
WITH DYKES COURSE l?-l lessons). His 
Mechanical Chart and new Book on Autos is by 
far the best in the world. Mr. Dyke was the 
First Auto Supply Man and is known to nearly 
every Auto owner in America. 

Owners of Automobiles, Y«u Need 
n V V C ' O COURSE, 24 Lessons, Me- $ I fl 
UlNC O crnnical Chart. Hook on III 



Troubles and Remedies. 



Hook 
FREE P, 



Tbe man behind the wheel. Dyke's Correspondence Sohn»l or Motoring 
TheFLEASiNT occupation- 3947 Washington Ave., St, Louis, 31*. 




OUR ALL GEARED, HIGH 
POWER 20* DRILL 

meets the need of the modern manufacturing 
plant. 

Has Geared Speed Changfes and Pos- 
itive Power Feed*. 

Will properly handle hifrh speed twist drills 
up to 1 in. in steel without back gears, and to 
lj^ in. in steel when bsck geared. 

Ask for further details. 

EXPANSIVE BUT NOT EXPENSIVE 

Our 12-22 in. Sliding Extension Gap Lathe 
Motor w ^' satisfactorily handle a lot of 



and s a 
yon front 
an investment in a large, ex- 
pensive lathe. 

The advantages of the Exten- 
sion Gap are very apparent. The 
machine is built strong, rigid and 
accurate. 

Illustrated circular upon re- 
quest. 
Karnes Drill Co., Ine. 1907 
GO'iH.MainSt., Koektftrcl, HI. 




NEW SERVICE TO 

New Zealand 
and Australia 



DELIGHTFUL 
TOURS to the 
SOUTH SEAS 

FOR REST, HEALTH 
AND PLEASURE 

New Zealand, the world's wonderland, isnow at itsbest; 
Geysers, Hot Lakes and other thermal wonders, surpassing 
the Yellowstone. New and novel sights, native peoples in 
their homes. Good automobiling in New Zealand. The 
favorite S. S. Mariposa sails from San Francisco for 
Tahiti, Feb. 2, March 10, April 15, etc., connecting 
with the Union Line for Wellington, New Zealand. First 
clajsfromS. F. to Wellington and back $260. To Tahiti 
and back $125. The only passenger line from U. S. 
to New Zealand. For itineraries and folders, write 
OCEANIC LINE, 673 Market Street, Sao Francisco, Cat. 



VICTOR 

Hand-Forged Automobile 

Either Water or Air-Cooled, 14 to 24 H. P. Solid 
or Pneumatic Tires. Strongest Machine Built 

Price 

$500.00 



b\v to 




It can move mountains, in fact there are no mountains any 
more for me since I got my Victor. I go up 30 per cent, grade as 
though it were level land." — Dr.E.H. Haffner, Hermann, Mo. 

Write for 4th Annual Catalog 

VICTOR AUTOMOBILE MFG. COMPANY 

3933 Laclede Ave., ST. LOUIS, MO. 



FLEXIBLE SHAFTS * 



Are Legion, but there is only one Flexible Shaft 

OF QUALITY; 
Unequalled for Strength. Uniformity and Durability. 

THE WEBB FLEXIBLE SHAFT 
Made in any diameter up to 54-incb. Write US for 
price* and further information. 

KHK MFU. CO., 1SG Front St., NEWARK, N. 
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Bolts 



8= 



'There are Bolts and 
there are Bolts." 



Established 1854 

CLARKBROS. 
BOLT CO. 

Milldale, Conn. 



^ 
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BRASS ®SC£® 



M Kiilp-c" Pitt 

BALL 



BEARINGS 



1/4-ilM'h shaft unil lip. 
Jio lit tiitK ! Just i piihIi them on. 
10 cent* In utamps l'oi* sample. 



PRESSED STEEL MFG. CO., 454 Bourse, Phila., Pa. 



Automobile Running Gears 

WITH PRESSED STEEL OR ANGLE 
IRON FRAMES 

Also all styles of bodies, 
Write for catalogue at once, 
mentioning this paper. 

BORBEIN AUTO CO., 2109 INorth Ninth Street, St. Louis, Mo. 
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JVS'ENGIHE 

A simple, compact motor of strong, 
rigid construction, comprising the 
latest desirable features in gas en- 
gineering. 2% to 15 horse power. 

ROYAL EQUIPMENT CO. 

145 Housatomc Ave., Bridgeport, Conn. 



Army Auction Bargains 



fl.&Dnn OlilPiaialp . . (.;, 
1.95" Crrflct'l-s'Swflrda, new 1.75 



Cmralry Satin* f I. M) 
U.NIfcURMS 1.4 
? Pllilt C:ir!iinnJ 3.6 



Tenia 

ShtKH . '1.95 

AKfiIYSAi>DLE5a,no 

" Eridlet - 1.00 

" Lesrirliiii. it. -IS 

U. 8. SPRINGFIELD B-!L UIFLEB . 

With BlAftk <pt Dull Cfcftrtdg*. 3D o.-iits bus oE 20. 

1907 MILITARY CATALOGUE, HUP Urge pages, 

ihwwuirU cE bttaullfuL 11 lua tint ions — with Ifli'itf hhj.[ k-- 

Kujuty wkolpjaU iiul retail prices.. 7l>tnlk<l fot lt> ^ucita 

'<»«Tr ll ^lBACREa&t}VT.ATJOT10N'OOODa 

FT.CANCI3 UAMHEflMAN, 601 BrimJwuy, HEWIO^E 
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$1200 



IN ONB MONTH WITH 

^WONDERFUL INVENTION 

Best thing ever happened (or humanity. 
: Causing great excitement. Said to be 
! WORLD'S QREATEST MONEY- MAKER 
Here's proof-Head what others have done, 
; are doing in a new field. "My sales 
91,200 monthly, writes M. G. Stonemao, 
Moot. "1 make 9100 dally," writes J. 
. Sevegne, N. Y. "9S0 In 4 hour*" writes 
- W. A. Macoubrle, Kans. Hundreds men 
1 and women actually miking $50 to $100 
weekly. You can — it's easy. 
Start as they did— at home or 
* traveling— all or part time. 
i EXPERIENCE UNNECES- 
t SARV. Don't be hard up, out 
of employment, or forever 
Slaving to enrich others. Be 
independent, pro tperoui, 
happy, known, welcomed, 
. everywhere. Let us atari you 
showing, taking orders, ap- 
pointing agents for Allen's 
Portable B a t fa apparatus. 
Nothing like it. Makes ideal 
bathroom wherever water in 
f (orm exists. God-send to 
town, country homes. 
.No tubs, Dowls, buck* 
|ets t wash r ags o r 
apang-es— No plumb- 
^^^" * Inff. Small butrniffhty. 

C»ded Id «Silp. Snow 13— sell 10 

Isuffl* World gflSUppUed.. Na competition— uolii* 
•Iv* larrllary. PtIcC complete, 55.00 and up- 5end 
card today lor r<einaikableoHer, booklets. Ml t'*» 
TBE AILEN MFO. CO. 1508 Allett BlJg. Toledo, 0. 





"CURTISS" 
MOTORS 

Have Made Good 



40 H. P 



TheScientific American Trophy was won with a " Curtiaa" 
Motor. 

The United Stales Government's dirigible balloon, which was 
successfully demonstrated at Ft. Myer and later at the army 
maneuvers atSt. Joseph, was equipped with a ' Curtiss'* motor. 

The aeroplane, 'Red Wing," the first heavier-than-alr ma- 
chine to make a public flight in America, was propelled by a 
"Curtiss" motor. 

Dr. Alexander Graham Bell's tetrahedral aerodrome has a 
"Curtiss" motor. 

Captain T. S. Baldwin, who always ' gets back" in his di- 
rigible balloon, uses "Curtiss" motors. 

Roy Knabenshue's new three-passenger airship is driven by 
a "Curtiss" motor. 

J. Newton Williams' helicoptere, the only flying machine of 
this type to get " off the ground " in America, had a "Curtiss" 
motor. 

In fact, every aeronaut who is making a success in this country 
has adopted a "Curtiss" motor. 

Our motors give the greatest power per pound weight con- 
sistent with reliability. All styles one to eight cylinder, two to 
one hundredhorse-power, air and water-cooled. 
Ask for Catalogue (t B" 
G, H. CURTISS MFG. CO., Hammondsport, N. Y. 



IMEDA^nUGrSHwARD 
" K JAMESTOWN EXPOSITION 

Jlii TONE to Your Stationery in the 

OFFICE, BANK, SCHOOL or HOME by 
ustngonly Wasbburne' sPatenl 




4{f\ I/"'* 



FASTENERS 



Thereis genuine pleas 

i their use as wel la: 

^Perfect Security. fLasity 

, put on or i.A'-'i off 

with the thumb and 

finger. Can bi 

used lepeStedJy and 

"Met alwaui work- " 

of brass, in 3 sizes and put up in brass 

of 100 fasteners each. 

Handsome Compact. Strong. No Slipping, NEVER ! 

,/?t all Stationers Send 10c for sample box 

| of 50, assorted sizes. Illustrated booklet free. 

Liberal discount lo the trade. 
I THE0. K. MFG. CO. Dept. X Syracuse, N. Y 



0% 
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liVK-rHIUH ALTUAL SHY 



Combination "Presto" Electric Cigar 
Lighter and Lamp 

Six volt or higher to suit any automobile or elec- 
tric vehicle. 

Greatly improved, is complete, no loose parts, 
has two press buttons and ten feet of silk cord. 

A cigar, cigarette, or acetylene lamp is easily 
lighted. Don't stop, keep going at any speed. 

Price $3.50 each, postpaid in U. 5. and parcels 
post countries. 

Liberal discount to dealers, jobbers and manu- 
facturers of automobiles. 

Write sole manufacturers and patentees. 

Metal Specialties Manufacturing Co. 
Chicago, U. S. A. 




DON'T SPILL GASOLINE 

Spilled gasoline spells danger. The 
Asch non-*MillabJei funnel absolutely 
prevents ftpjJJinjand saves money and 
time. 

As you pour into the funnel the vapor 
rises between the outer and inner shells 
and passes out through the holes at the 
top, 

The funnel takes the gasoline as fast as 
you can pour it and you simply can't spill 
a drop. And it does it in one-quarter 
the time of the old way. 
Price $1.50 prepaid anywhere. Money back if not 
satisfied. 

WATRES MANUFACTURING CO., 1137 Broadway, N. Y. 




HARROUN 

8 Cylinder V-Motor 

40 H.P, Weight 175 lbs. 
Water-cooled orAlr-cooled 

Continental Engine Co. 
10 S. Canal St., Chicago 
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Scientific American 



January 16, 1909. 



Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
tban four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
■request. 

READ THIS COLUMN CAREFULLY.-You will find 
inquiries tor certain classes of articles numbered in 
consecutive order. I* you manufacture tbese goods 
write us at once and we will send you the name and 
address of the partv desiring the information. There 
18 no charee for this service. In every case it is 
necessary to give the number ot the inquiry. 
Where manufacturers do o»t respond promptly the 
inquiry may be repeated. 

MUNN & CO. 



Inquiry No. 8890.— For manufacturers of a milk- 
ing machine. 

Inquiry No. 8891. -For manufacturers of a patent 
vise witb an attachment for borine small holes. 



■Wanted to buy a second-hand 



BUSINESS OPPORTUNITIES. 

GREAT BUSINESS OPPORTUNITY. — The sub- 
scriber has invented an article of greatest utility to 
farmers and gardeners which will accomplish its pur- 
pose at one-half cost of existing methods when sold at 
a profit of 150 per cent. The demand win be immense 
and no competition. Will sell to the right party manu- 
facturer's right to the United States f«r$500 and alight 
royalty. Expense of manufacture very small and the 
article just the tbing for a great mail order business. 
Address at once, " Up-to-Date," Factor j ville, Pa. 

Inquiry No. 8735.— For partka making a still for 
the purpose of extracting alcohol from saw-dust. 



PATENTS FOR SALE. 

FOR SALE.— Artificial stone fence and mould. Pat- 
ent No. 881,747 and 916,966 and wheeled toy Patent No. 
906,471. All Just issued, b'ive thousand each. Louis 
Townsend, 1117 Chestnut Street, Evansville, Indiana. 

Inquiry !\o. 8779— For parties manufacturing 
gas, gasoline, steam engines and boilers; also packing 
and mineral wool, steam supplies, iron and lead Pipe, 
power transmission machinery and steam fitters' tools. 

FOR SAL E.— Patent No. 905,683, entirely new. Will 
work on any and all cylinder machines, teure reverse 
each time one-half way around. For particulars address 
Jno. H- Flowers. Enterprise, Ore. 

Inquiry No. 8847.— Wanted laundry tubs. 

FOR SALE.- Patent No. 879,710-of clutch device for 
changing speed of automobiles and other machinery, 
or would like capital to manufacture; seepage 58, this 
issue. Clutch, Box 773, N. Y. 

Inquiry No . 8859.— Wanted to buy steel gray 
paint suitable for gasoline engines. 

FOR SALE.-Patent No. 875,832. Cleaning attachment 
for feed water pipes for all steam boilers. Will imme- 
diately clean pipes of their accumulations while under 
full head of steam. V. H. Hemphill, Carlinville. 111. 

Inquiry No. 8863. --Wanted to buy machine to 
separate pecan nuts into sizes and dust the dirt off. 

F'OR SALE.-Outright or royalty. Patent No. 904,877. 
Duplex never- jump trolley. The only trolley tbat 
never jumps, but constantly hugs the wire, tor par- 
ticulars address John Kaufman, Hazleton, Pa. 

inquiry No. 8868.— Wanted to buy nickeloid for 
buttons. 

FOR SALE.— Patent on wireless electric burglar 
and fire alarm. Can be attached to screens, windows, 
doors, porches, safes, etc. Convenient for traveling. 
Size of machine 4x6 inches. Works by vibration. Also 
complete house system. Theo. Norpotb, 2011 Russell 
Avenue, St. Louis, Mo. 

Inquiry No. 8869. -Wanted to buy straw making 
machinery. 

FOR SALE.-Pateut No. 905.217. Double lock cable 
grip for tram cars. Entirely new. Saves cable, cars 
and curves. Used with perfect satisfaction two yoars. 
Hartvig O. Ofstad, 2211 Wyoming Ave., Superior, Wis. 

Inquiry No. 8871. 

fcerosene burners. 



luquirv No. 8893. 

adding machine. 

Inquiry No. 8894.— For manufacturers of an auto- 
matic camera for making photographs on pin trays, etc. 

Inquiry No. 8896. — For the manufacturers of 
earthenware vessels. 

Inquiry No. 8897.— For the manufacturers of tbe 
" Lid on " can opener. 
Inquiry No. 8898.— For manufacturers of kites. 

Inquiry No. 8899.— For manufacturers of steel 
halls used for cutting sapphires or jewelry and also 
corn crisp used in cleaning and polishing sapphires. 

Inquiry No. 8900.— For the address of Electric 
Service Supplies Co. 

Inquiry No. 8901. -For the address of the Elec- 
trose Manufacturing Co. 

lnqnirv No. 890'2.— For the manufacturers of an 
axle grease known as '* Ironside." 

Inquiry No. 8903. — For firms dealing in motor 
cars to suit Indian climate. 

Inquiry No. 8»04. -Wanted to buy new or second 
hand machinery for making "how type," mouse and 
rat trap springs and wire parts, single machine or full 
outfit. 

Inquiry No. 8906. 

Gasoline Engine is Duilt. 




}) 



-For the address where Benz 



-For address of New England 



Inquiry No. 8907. 

Coil Winding Co. 

Inquiry No. 8908.— For a dealer in tapes and cords 
for Venetian blinds. 

Inquiry No. 8909.— For a machine to paint shade 
or blind rollers. 

Inquiry No. 8910.— Wanted to buy a device for 
mending tin-ware without soldering. 

Inquiry No. 8911 .- Wanted to buy sceamfitter's 
tools and screw-cutting lathes. 

inquiry No, 891 k -i.— Wanted to huy an apparatus 
for counting currency of different denominations. 

Inquiry No. 8913.— Wanted to buy machinery for 
shelling castor beans. 

Inquiry No. 8914.— Wanted to buy a kettle with- 
out a bail but has a handle on tbe lid and clasps on 
tbe side to hold the lid. Tbe kettle to be ahout 5J4 
inches high and 7 inche-y in diameter. 

Inquiry No. 8915.— For parties who sell plans and 
specifications for building ice boats. 

Inquiry "No, 8916.— Wanted to buy a shoe-shiner 
tbat can be attached to a wall with a last to fit any 
man's shoe. 

Inquiry No. 8917. -For a manufacturer who will 
make palmetto brushes to order. 

Inquiry No. 8918. -For manufacturers of ''Wydt's 
Electro-Catalytic Sparking Plug. 



-Wanted to huy chimneyless 



F'OR SA.LE.-Patent No. 886,182. April 28, 1908. An im- 
proveujeut in bog ring. For particulars address P. A. 
tJw&nsori. Lynn Centre, Ills. 

Inquiry No. 8874.— For manufacturers or im- 
porters of metal known as " Kaiserzium." 

FOR SALE OR ROYALTY.-Patents No. 806,458. No. 
847,763, No. 897,736. Agitators, etc., compressors, etc.. 
engines, etc., steam, double 2-cycle gas and gas pro- 
ducer. Adam Good, 912 P«yntz Ave., Manhattan, Kans. 

Inquiry No. 8877.— For manufacturers of convex 
glass for pictures. 

FOR SALE.— Patent on "cut meter." Needed with 
a,ll machine tools. Fine opportunity. Address F. M. 
Carroll, 37 Lynwood Place, New Haven, Conn. 

1 nquiry No. 8878.— For factory making paper out 
of peat. 

OUTRIGHT OR ROYALTY.-No. 855,636. Mechanical 
aid to rapid sight reading, memorizing, and accurate 
•demonstration of time in music. Have perfect model. 
A. W. Howell, 418 N. Main St.. Pueblo. Colo. 

Inquiry No. 8879.— For the manufacturers of 
Bteani air pumps such as are used on the Conrad steam 
cars. 

FOR SALE.-Patent No. 792,750. Lawn trimmer, takes 
tbe place of sickle and shears, cuts where lawn mower 
will u. t, around shrubbery, walls, fences, tomb-stones, 
etc. Has been put on the market and proven a suc- 
cess. Must he sold to settle an estate. For particulars 
and full information address H. Barton, 1713 Kilhourne 
Place, Washington, D. C. 

Inquiry No. 8880.— For manufacturers of portable 
shower baths. 



FOR SALE.^U. S. Patent No. 



3.332 on collapsible 



ladder. Inexpensive to manufacture and a good invest- 
ment. Address P. #. Box 182, Brooklyn, N. Y. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
epecial lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. 8884.— Wanted to huy second-hand 
" Gamometer Multigrapb." 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00- Address Munn & Co., List Department, 
Box 773. New York. 



MISCELLANEOUS. 

UNITARIAN IJTERATUUUJ, including a firm on a and 
wo.eklv publications, si-nt fr^e, on applhmtkm to Miss 
Peck, 10G George Street, Providence, R. I, 

Inquiry No. S885. — For manufacturers of the 
** Mysterious Bail" like tbatof Mr. Lepere's— a man in 
a ball. 

COLLECTORS —For 15c we send 25 souvenir post 
cards and 4 months oldest monthly on stamps, coins, 
post cards, curios, minerals, relics, old hooks, auto- 
graphs, etc. West & Collectors World, Superior, Nebr. 



Vermin, apparatus for tbe disinfection an 

the extermination of, G. Gauthier 
Violin chin and shoulder rest, combined, 

G. L. Becker 

Voting machine, J. H. McElroy 909,104, 

Wagon rack or box lifting device. G. A. 

Peters 

Wagon, salvage, J. O. Glanville 

Wagon starting device, W. H. Stewart 

Wagon tongue attachment, G. Hofmaister 

Washing machine, P. Schneider 

Waste basket, W. H. Knobloch 

Watch holder, pocket, R. F. Pike 

Watch pocket, R. A. Stone 

Water and sewage through tunneled streets, 

system for conducting, J. J. Eagan. . 

Water heater, E. H. Steele 

Water jacket, C. W. Hawkes 908,566, 

Weeding device, B. F. Paxton 

Weight relieving device, O. L. Owen 

Well bailer, oil, D. Kimmel 

Wheel. See Cam wheel. 

Wheel rim serving as tire retainer, divided, 

R. Kronenberg 

Wheel tire, Midgley & Hopkinson 

Wheels, machine for cutting the teeth of 

bevel, S. Sunderland 

Whiffletree hook, A. F. Crosby 

Whip socket, locking, J. Olsafskie 

Whisky still, J. F. Jett 

Winding machine, P. Vindrier 

Window, E. A. Lewis * 

Window, A. C. Goddard 

Window, J. C. Kimsey 

Window cleaner, car, A. Mulligan 

Window gravity lock, A. C. Goddard 

Wire block guard, J. H. Reece 

Wire covering machine, magnet, A. Beutler 

Wire fabric, O. R. Hunt 908,773, 

Wire fabric, W. W. Worcester 

Wire tie twisting tool, J. P. Curry 

Woodworking machine, N. D. Cross 

Work recording appliance, automatic, S. S. 

Berry 

Wrench, T. S. Moffett 

Wrench, J. C. Simpson 

Wrench, R. W. Jones 



. 908,853 

908,541 
909,105 

908,491 
908,660 
908,514 
908,672 

908,808 
908,579 
908,885 
908,709 

908,980 
908,512 
908,567 
909,018 
908,606 
908,680 



909,001 
908,475 

908,901 
909,067 
909,109 
908,465 
908,525 
908,471 
908,856 
909,094 
909,010 
908,857 
909,117 
908,539 
908.774 
908,827 
908,649 
908,753 

12,908 
908,595 
908,617 

908,677 



DESIGNS. 



Automobile born, L. Rubes 39,746 

Badge, A. T. Fischer 39,737 

Handkerchief or similar article, O. W. 

Wallis 39,742 

Lamp shade, D. C. Ripley 39,743 

Padlock, J. R. Dean 39,745 

Shoe sole, F. R. McKenna 39,747 

Spoon «r fork, W. B. H. Dowse 39,738 

Spoons, forks, or similar articles, handle of, 

J. E. Birmingham 39,739,39,740 

Stove, Kennedy & King 39,748 

Vault light, E. R. Jackson 39,744 

Veil pin, ribbon pin, or similar article, 

Z. Freund 39,741 



S886.— For makers of bean harvest- 



Inquiry No. 

ing machines. 

FOR MEN. -All Safety Razor Blades 2M cents each. 
Double edge blades a specialty. We sterilize, resharpen 
and return your own blades better than new. Send 
address for convenient mailing package. Keenedge 
Co., 842 Keenedge Building, Chicago. 



Inquiry No. 8889.— Wanted to buy a machine 
which breaks and divides apricot stones. 



TRADE MARKS. 

Antiseptic compound in tablet form, W. W. 

Brown 72,185 

Antiseptic tablets, Hall-Miller Co 72,192 

Automobiles, B. G. von Rottweiler 72,108 

Bed springs, Cream City Bedding Co 72,127 

Belting made of textile fabric impregnated 
with rubber, N. J. Car Spring & Rubber 

Co 72,157 

Beverages, certain, Dalzell Co 72,147 

Bitters, F. J. Mampe 72,202 

Books of fiction, M. Stein 72,133 

Boots and shoes, leather, H. W. Crooker Shoe 

Co 72,151 

Boots, shot s, and slippers, leather, Morse & 

Rogers 72,182 

Brushes and parts thereof, fountain, Pos- 
terity Co ■ 72,169 

Candies, chocolate, Trowbridge Chocolate Chip 

Co 72,094 

Candy, chocolate, J. W. Herbert 72,091 

Canned peas, Waukesha Canning Co. 72.123, 72,124 
Canned tomatoes. Shields- Morley Gro. Co. . . 72,093 
Carbon from cylinders, chemical preparation 

for removing. R. W. Willits 72,210 

Carbon from cylinders, piston rings, valves, 
etc., of automobiles and marine engines, 
preparation for removing, Prest-O-Lite 

Co 72,203 

Cement for repairing rubber goods, M. E. 

Valentine 72,177 

Chocolates, Fuller-Greene Co 72,089 

Chocolates, F. A. Martin 72,119 

Chocolate, nut, Huyler's 72.118 

Cigars, A. Kleffmann 72,196 

Cigars, Magidson Bros 72.201 

Cigars, F. G. Schneider 72,204,72,205 

Cigars, E. M. Schwarz & Co 72,200 

I Clocks and watches, Western Clock Mfg. Co. 72,178 



JGLLAR. 
H * T SAVES THE DOLLARn 

Think of it— at least two rents a dav for vour 
^oilar wash biil ! That's $7.30 a year-and *3U 
tor tbe collars. That's #10.30. You didn't know 
it cost so much? Well-four JLfTHOLIN 
Water-proofed Linen Collars cost $1.00 
and will last vou a year. When soiled just wipe 
them white as new with a damp cloth. Beina 
linen they look linen, always keep in shape, 
never wilt or crack, an3 are to be had in every 
fashionable style. Ail sizes. Then there's "cuff* 
money- figure that out. and you'll investigate. 
If so, you'll buy L1TH4L1N. 

Collars 25c. Cuffs 50c. 

Always Hold from a 1CF.I) bos. Avoid substitution- 

// not at yoxtr dealer's, send, giving styles, 
size, tow many, wtthremittance,*nolwewill 
mail, postpaid. Styles booklet free on reauest. 

THE F1BERLOID COMPANY 
Dept. 22, 7 Waverly Place, New York 




POWER REQUISITES 

Get tbe engine that runs reliably, requires least attention and 
is a dependable starter. 
The simple, powerful 

I H C GASOLINE 



ENGINES 



the requirements. They are especially adapted to all me 
cal purposes — 3 style and size for every service. 



meet . 

chanlcal purposes — a styl< 




Vertical, 2, 3 and 25 H. P. 

Horizontal (portable and stationary), 4, 6,8, 10, 12, 15 and 
20- H. P. 
Air Cooled, 1 and 2-H. P. 
Call on I. H. C. Agents or write for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 
(Incorporated) 

15 Harvester Bldg., Chicago, U. S. A. 



THE 



BESTf 
LIGHT 1 



-vwWn5S>* 



T^VERY oneis a Belf-cor*. 
■*-• tained miniaturelight 
works. 100 to 2000 candle 
powar. Costs less tban 

Absolutely safe 
Very brilliant 
Powerful 
and Steady. 

Every lamp warranted* 

Over 200 styles. 
Agents wanted. Catalog 
free. Write to-day. 
Tbe Best Light Co. 
87 K. 5th St. 
Canton, O. 



-*£^&- MAKES 

. AND BURHS 
I IT'S OWN 

GAS 



Ride Comfortably on Solid Tires 

with 

Stolp's Safety Equalizing Suspension 

Simple and in- 
ex pensive. 
Adaptsitselfto 
tbe character 
of the road. 
Enables flex- 
ible elliptical springs to be used. 
Applied to any car of any make 
Makes ridingon solid tires more 
comfortable than is at present possible with pneu- 
matic tires and shock absorbers. Prevents jar- 
ring, tossing, and machinery trouble. Reduces 
wear and tear on tires. Cuts down repair bills 
and adds to comfort. See full particulars under 
heading Automobile Novelties, in this issue. 

OSCAR STOLP, 20-22 Fletcher St., N. Y. City. 




BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American supplement 1 1 k *S3» 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 




ALL THE NEWS OF 

MOTION PICTURES 

Lecture and song slides every 
week in tbe leading journal of 
the trade. 

Best Medium for Advertisers 

lCc per copy, $2 per year. 

MOVING PICTURE WORLD 

125 E. 23d St., New York City 



WILL YOU SELL 



your automobile? If 
so, send QUICK 
description, state 
whether new or 
second hand, lowest spot cash price and terms. We 
will also sell for you land, lots, house, farm, ranch or 
other improved or unimproved real estate, patent, 
business or other property, bonds or securities. 

MYR1CK SYNDICATE., Springfield, Masssachusetts. 

Ours is the largest body of cash buyers in America— 
a market at a fair price for everything of merit. 



WELL 



DRILLING 
Machines 



Over70sizesand Btyles, for drilling either deepoi 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

•WILLIAMS BROS.. Ithaca, N. Y. 



"BOULEVARD 

Auto and Marine Erglnes 

1003 Derfect. A new and distinct 
type — different from all orbere. Prac- 
tically vibrationless : almost noiselessj 
has fewer working parts: occupies less 
space; develops more actual H. P. and 
speed and runs longer On a gallon of 
gasoline than anv engine made. Costs 
less originally, is most economi- 
cal to operate, most efficient. 
most durable and absolutely de- 
pendable under all conditions. 
Specifications : 4-cylinder (all cy- 
linders cast in one) 4 cycle, 18 In. 
loop, 18 H. P., 3^-in. bore, 4-in. 
stroke, 60 to 2,000 revolutions a 
minute. Water-cooled. Greatest 
engine valut in the wofid. Price, 
$170 complete. Write today for 
illustrated catalog. 

West St. Louis Machine & Tool Co. 

608 Manchester At., St. Louis, Mo. 
Dealers wanted Everywhere. 




The Kodak conveniences, together 
with the highest speed capabilities, are 
perfectly combined in the new No. 4A 

Speed 
Kodak 

Fitted with the Kodak Focal PJane 
Shutter, having a range of auto- 
matic exposure from slow instan- 
taneous to 1-1000 of a second. 
An instrument of the highest 
efficiency, whether used for every 
day work or for catching, with 
perfect sharpness, the mile-a-min- 
ute automobile. 

No. 4 A Speed Kodak, for pictnres 
VA x 6!4, with B. & L. Zeiss 
Tessar Lens, Series lib No. 
6/6.3, S109.50 

EASTMAN KODAK CO. 

dealers or by mail. ROCHESTER, N. Y. 



Instructive Books 



GAS ENGINES. — Modern Gas Engines and 
Producer Gas Plants. By R. E. Mathot. 
8vo.; 314 pages; 152 illustrations. .$2.50 
A practical treatise setting forth the principles 
of gas engines and producer design, the selection 
and installation of an engine, conditions of per- 
fect operation, producer gas engines and their possi- 
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 
oil engines. 

GAS ENGINES. — Gas, Gasoline, and Oil 

Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo.; 

442 pages; 351 illustrations $2.50 

A complete book on the subject for gas engine 
owners, gas engineers, and intending purchasers of 
gas engines, treating fully on the construction, in- 
stallation, operation, and maintenance of gas, 
gasoline, kerosene, and crude petroleum engines, 
with special information on producer and suction 
gases. 

INDUCTION COILS. — The Design and Con- 
struction of Induction Coils. By A. 

Frederick Collins. 8vo.; 290 pages; 140 

illustrations $3.00 

This work gives in minute details full practical 
directions for making eight different sizes of coils. 
varying from a small one giving a %-incb spark 
to a large one giving 12-inch sparks. The dimen- 
sions of each and every part down to the smallest 
screw are given, and the descriptions are written 
in language easily comprehended. 

MECHANICAL MOVEMENTS. — Mechanical 
Movements, Powers, and Devices. By 
Gardner D. Hiscox. 8vo.; 403 pages; 
1,800 illustrations $3.00 

This is a collection of different mechanical mo- 
tions and appliances, accompanied by appropriate 
text, making it a hook of great value to the in- 
ventor, the draftsman, and to all readers with 
mechanical tastes. 

MECHANICAL APPLIANCES. — Mechanical 
Appliances, Mechanical Movements, and 
Novelties of Construction. By Gardner 
D. Hiscox. 8vo.; 396 pages; 970 illus- 
trations $3.00 

This hook, while complete in itself, is in fact a 
continuation of the author's "Mechanical Move- 
ments, Powers, and Devices." The author presents 
to the reader information regarding nearly all con- 
ceivable devices for producing motion or accom- 
plishing mechanical results. 

SPECIAL OFFER: These two volumes sell for $3 
each, but when they are ordered at one time from 
us, we send them prepaid to any address in the 
world, on receipt of $5. 

Our new 48-page catalogue containing description of 
the above books sent free on application. 

MUNN & CO., Publishers, 361 Broadway, New York 



January 16, 1909. 
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PROJECTION IN 

Natural Colors 

The Reflecting Lantern for showing Oil the screen 
illustrations, engravings, post cards and natural 
specimens, brillumtlv illuminated in natural colors. 
MiuliMN two styles. 

The College I'rojertnr. a 
ili'M* powerful instrument. 
In use at Harvard, Cornell, 
Tniversity of Pennsylvania, 
Leland - Stanford au'd U. S. 
Government . 

The Post Curd Projector, 
on the same order but inex- 
pensive, for showing post 
cards and other illustrations. 
Send for list of Projectors, 
Rtereoptlcous, Moving Pict- 
ure Machines and Films. 
WILLIAMS, BROWN & EARLE, 
Dept. 6,918 Chestnut St.. 
philadelphia, pa. 




■ 



You cannot entirely eliminate the 
coil, but you can entirely eliminate 
coil troubles by usin£ 

Cartridge Coils 




They are made to fit all conditions 
of service, and are all built in sec- 
tions — Condenser, Secondary and 
Primary are independent parts. 

Write for Descriptive Bulletins 

the Chicago Coil Company 

La Salle Street, cor. Lake, Chicago, 111. 



INNER TUBES 



NOT THE CHE. 



no on. DOMESTIC 



PAKKEB, STEARNS * COMPANY, 
2SO Sow(H Slr«l.W,vfYorlf 




Catalog Free 



TOOLS 

Of our own manufacture. 
Automatic Screw Drivers 
and Drills, Hand Drills, 
Breast Drills. Bench Drills, 
Chain Drills, Bench Lathes, 
Hack Saws and many other 
labor-saving devices. 

INSTRUMENTS 

OF PRECISION 

Micrometers, Calipers and 
Dividers, Steel Rules. Pro- 
tractors, Precision Lathes, 
and oiber like articles 
whose quality we absolute- 
ly guarantee. 



GoodelUPratt Co., Greenfield, Mass. 



WOODEN 
BOXES 



In any decree of finish 
from Mahogany, Bass- 
wood, Chestnut, etc. 

SUITABLE FOR 

Spark Coils, Battery Cases, 
Tire Repair Outfits, Display 
Cases, Tools^ Wrenches, etc. 

Made to Order in Quantities 



F. M. WEST BOX CO. 

SPRINGFIELD. MASS. 



Cloth, rubber, and leather shoes, National 
Shoemakers 

Coats, overcoats, trousers, pants, and vests, 
Merriniac Manufacturing Co 

Coffee, Arbuckle Brothers 

Coffees, \V. McMurray 

Combs, G. L. V0in.il 

Cordial, G. Aquino 

Cotton piece goods, C. Whitman &, Co 

Cotton piece goods. Massachusetts Cotton 
Mills 

Cotton piece goods, Norton Pratt Co .,. 

Cotton piece guods, mercerized, C. Whit- 
man & Co , . , , 

Cotton, wool, and mixed cotton and wool 

piece goods, TV. H. Brown Sou & Co. . . 

Cough drops, E. J. Smith. . . , ,,....,........ . 

Cranberries, New England Cranberry Sales 
Co 72.104, 72.107, 72,121, 

Decorating and coloring materials, certain, 
Roessler & Hasslacher Chemical Co. . . . 

Eggs, Fox River Butter Company 

Electrical apparatus, certain, Purler & Berg 

Eyeglass and spectacle lenses, Johnston Op- 
tical Co 

Fabrics, certain textile, J. Hirsch Sons. . . . 

Feeds, poultry and pigeon, Edwards & 
Loomis Co . 

Felt roofing, C. C. Eastlack 72,1-18, 

Fishing tackle, certain. H. A. WUittemore 

Flavoring extracts, vanilla and lemon tlav- 
oring compounds, C. L. Cotton Perfume 
& Extract Co 

Flour and canned fruits and vegetables, 
wheat, Rivkiu Bros 

Flour, wheat. Hart Milling & Power Co.... 

Flour, wheat, Arms & Kidder 

Flour, wheat H. C. Cole Milling Co 

Food flavors, certain, J. S. Ziegler 

Fruit tree paint for repelling insects, ani- 
mals, and birds, Kersting & Keetl 

Gas generators and storage tanks, acetylene, 
Monarch Acetylene Co 

Gin, Tom, Charles Jacquln et Cie 

Gloves, leather, O. C. Hansen Manufactur- 
ing Co 

Gloves, leather, I. Oliver 

Glue, mucilage, and adhesive paste, liquid, 
Russia Cement Co 72,172, 

Grape sugar and corn sugar, Corn Products 
Refining Co 

Gum, chewing, V. E. Fernier 72,116, 

Haii- tonic, G. F. Gehriug 

Heaters, electric, G. X. Wendling 

H«se and machinery belting, certain gar- 
den, New Jersey Car Spring & Rubber Co. 

Hose and machinery belting, certain hy- 
draulic, New Jersey Car spring & Rubber 
Co 

Hosiery, A. B. Andrews Co 

Hosiery, Elk Knitting Mills Co 

Hosiery, undershirts, and drawers, E. K. 
Graham 

Ironing pads, Domestic Laundry Supply Co. 

Jewelry for personal adornment, Ford & Car- 
penter 

Laxative, effervescing, TVingate Chesiical Co. 

Laxative tablets, M. A. Winter Co.. 72,199, 

Machinery, certain, Stewart Machinery Mfg. 
Co 

Malt and hop extract, Y ankers Brewery.... 

Matches, safety, Strohmeyer & Arpe Co. . . 

Medicinal bitters, V. Langmann 

Medicinal preparation, certain, B. J. Long- 
well 

Medicinal preparation containing albumen, 
Tropon Works , 

Milk, evaporated, Helvetia Milk Condensing 
Co 72,100, 

Naphtha or petroleum spirit, Standard Oil 
Co. »f New York 72,109, 

Non-alcoholic tonic beverages, TV. B. Nethery 

Oil, corn, Corn Products Refining Co 

Oil, cotton seed, American Cotton Oil Co., 

72,084, 

Oranges, California Fruit Growers' Exchange 

Paper, blotting, Albemarle Paper Manufac- 
turing Co 

Pianos, Weaver Organ & Piano Go. .. .72,135, 

Pianos, Braumuller Piano Company 

Pianos and pianofortes. Schomacker Piano 
Forte Manufacturing Co 

Pumps, steam, Pulsometer Steam Pump Co. 

Puzzles, P. W. Cohrs 

Radiator air valves. Pierce, Butler & Pierce 
Manufacturing Co 

Remedy, certain named, E. Heilmauu 

Remedy for certain named diseases, J. Z. 
Stanley & Co 

Remedy for constipation, Adams Medicine Co. 

Remedy for coughs, colds and hoarseness, R. 
W. Goodall 

Rice, Western Grocer Company 

Sash fasteners, Hellwege & Weaver 

Sewing machine needles, New Home Sewing 
Machine Co 

Shirts, work, negligee, and dress, Byrne & 
Hammer Dry Goods Co 

Soap containing grit, scouring, J. T. O'Con- 
nor Co 

Stout and ale, Edward & John Burke 

Stoves and ranges and parts of same, Crib- 
ben & Sexton Co 

Sweater coats, sweaters, knit jackets, and 
vests, Wye & Wye . . . : 

Syrup for a carbonated beverage, acidulous, 
L. A. Johnson ■ 

Textile fabrics, certain. Burch, Bailey & Co. 

Thermometers, oven, Cooper #ven Thermom- 
eter Co . . . 

Tonic, W. N. Foster 

Tonic beverage, non-alcoholic carbonated, 

I White Seal Bottling Co , 

! Tubing and hose, certain. New Jersey Car 
Spring & Rubber Co 

Washing machines, Tarsons Hawkeye Manu- 
facturing Co. - - ■ 

Whiskies, dry gin, and Jamaica rum, Blend- 
ed Irish, Edward & John Burke 

Whisky, straight and blended rye, B. J. 

Semmes & Co 

Wines, certain, Napa Valley Wine Co 



72,159 

72,155 
72,086 
72,120 
72,179 
72,140 
72,139 

72,154 
72,165 

72,138 

72,142 
72,2u7 

72,122 

72,171 
72,088 
72,108 

72,103 
72,152 

72.115 
72,149 
72,090 



72,186 

72,(192 
72,090 
72,113 
72,130 
72,097 

72,195 

72,156 
72,144 

72,132 
72,166 

72,173 

72,187 
72,117 
72,190 
72,111 

72,162 



72,164 
72,125 
72,129 

72,181 
72,147 

72,188 
72,211 
72,200 

72,176 
72,112 
72,134 
72,197 

72,198 

72,209 

72,102 

72,110 
72,160 
72,099 

72,085 
72,087 

72,083 
72,136 
72,141 

72,174 
72,170 
72,114 

72,167 
72,193 

72,208 
72,184 

72,191 
72,095 
72,131 

72,161 

72,126 

72,194 
72,128 

72,145 

72,180 

72,153 
72,143 

72,098 
72,189 

72,137 

72,163 

72,183 

72,150 

72,175 
72,158 



<^RADIAT0RS<^ 

'HOODS, TANKS. MUD GUARDS.MUD APRONS. METAl 

DASHES. MUFFLERS. METAL HAMPERS. SPROCKET 

STEPS AND COVERS, ALUMINUM BRAZING. * * * 

REPAIRING OF ALL KINDS IN OUR LINE. 

^^^ THE AZ CO., ■ 

^TA '7>^ Ofli«»n,J Worts :527-5»W.5«lh St., s<..K^l 
<WZy> ' VEV YORK CTTY- ^S^PO^ 



LABELS. 

'American Banner Soap," for soap, Fitzpat- 
rick Bros 14, 

'Automatic French Polish," for a polish, 
C. P. Bennett 14, 

'Black Beauty Shoe Polish," for shoe pol- 
ish. C. W. Lubs 14 

•India-Ten." for a blend of Ceylon and In- 
dia Tea. Ceylana Tea Company 14 

•Nerves." for nerve and blood tablets, Em- 
erson Home Co 14 

"Royal Luncheon Sardines." for Norwegian 
smoked sardines, J. Stoltenberg 14. 

'Speedy Root," for a liniment, E. Jensen & 
Co 14 



PRINTS. 



'Bre(a)d In Old Kentucky," for flour 2,409 

'Soft Spots," for pneumatic heel cushions, 

International Specialty Company 2,410 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular? 
address Munn & Co., 361 Broadway. New York. 




At 

Twenty c 

planjbr 

Sixty! 




M 
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Free Information Caup 



YOUNG MAN ! Are you content with your present position ? Is it 
secure against the fellow who plans and studies after office hours ? Have you a 
good, firm hold on a big, life-long job ? Are you fortified against the "age limit" ? 

Sit down and think these questions over seriously. Don't try to fool yourself. 
Your inner consciousness will find you out and tell what you really are. 

How much can you save out of $1 5.00 or $20.00 a week? Are you ever 
" broke " ? Do you borrow to tide over till next pay day ? Are you going 
to allow this to go on without becoming trained 
along special lines so you can command a large 
and satisfactory salary ? 

At 20 plan for 60 or you will find yourself 
in the "rainy days" of life without a cent laid 
by. Make the most of your youth — become an 
expert so that age will not affect your earning 
capacity, so your salary will be more at 40 than 
at 20 and as much at 60 as at 40. 

The training you receive from the Ameri- 
can School's Home Study Courses will so increase 
your value to the firm that you will be proof 
against age limitations — the years beyond 60 
will be provided for before you reach the 
" three score " period. 

Write for our valuable bulletin describing our 
complete Engineering Courses — sent free for the 
coupon. There is no obligation attached to this. 
We employ no agents or collectors. 

WE HELP MEN HELP THEMSELVES 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO, V. S. A. 



on 



American School of Correspondence : 

Please send me your free bulletin of 
engineering information and advise me how 
I can qualify for position marked " X." 

.... Electrical Engineer 
. . , .Draftsman 

Civil Engineer 

....Mechanical Engineer 
. , . Stationary Engineer 
Structural Engineer 

Municipal Engineer 

Railroad Engineer 
Structural Draftsman 

Telephone Engineer 

Heating and Vent. Engineer 

Plumber 

. . . .Architect 
...Textile Boss 

College Preparatory Course 



Address. 



Occupation . 



(Sci. Am. 3-16-09.) 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 
THE I.I.OBK MACHINE AN1> STAMPING CO. 

07» Hamilton St.. < I. ■ . Ii.n.l. O. 



iWlll.i*J 



_ Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTER 
MB'Q. CO., 899 Clinton 8t„ Milwaukee, Wis. 



MnnFIQ * EXPERIMENTAL WORK. 

IflUUCLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



DTTDD1TD Expert Manufacturers 

£\ \J MJ MJ l_/i\— Fine Jobbing Work 

PARKER. STEARNS&C0.. 228.229 South Street. New York 



E \i EC TttIC CJ O (I D S.— Bie Cat. 3 cts. Want 
Agents. Ohio Klectric Works. Cleveland, O. 



MOEKX St. COMPANY 

Die Milkers, DIotlel DInkerB, Machinery Builders, Punch Presses. 
light and Heavy Stampings, li-0 Michigan St., Chicago, 111., U.S.A, 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY. 



COINS 



I pay from $1 to 600 for thousands oi' 
rare coins, stamps and paper money 
to 1894. Senrt stamp for illustrated 

circular, get posted and make money quickly. 

VONBERGEN. the Coin Dealer. Dept. u, BOSTON, MASS. 



VENTRILOQUISM 

Learned by any Man or Boy at home. Small coat. Send 

to-day 2-cent stamp for particulars and proof. 

O. A. Smith, Room loC, 3040 Knoxvllle Ave.. Peoria, UK 



Are you interested in Patents, Model or Experimental 
work? O ur booklet entitle* 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 

KNICKERBOCKER MACHINE WORKS, Inc., 

8.10-13 Jones Krcct, New Tork 



DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

153-159 S. Jeffen.o Street, Chicwo, 111. 



ASPARAGUS SEED.— 1,000 lbs. Palmetto, 2,000 
lbs. Argenteul saved from crop 1908. perfectly clear of 
rust, 12cents lb. t, o. b. C. H. Mathis, BlackYille, S. C. 



MODELS * EXPERIMENTAL WORKIj 



M. 



Gears. Dies. Tools. Novelties manufact'd 
P. SCHELL, 1759 Union Street, San Francisco 




Write to-day 1 
for I 

iSKl'MJlJBook, 

* How to make m onej- breeding Squabs 

PLTJ1UCTIL KUtk GtfQAU CO, 361 Howard St, Melrose, Bias a 



;FREE Squb 



Mqqijbss 



<* INVENTIONS PERFECTED 

BUNION MODEL WORKS 

£3 l93So.C1.mtr! St, CHICAGO. 




c 



EMENT BOOKS. 



H^w ioV« portlnud esurient 
51k:.; Oment Sl&Wklit CftD- 
struir-ttfln, S(Y.; RflnfnTf^d CoTirme t'ftfifllri^tkii. 4?.S&{ Hal- 
low Concrete TSWlt Building CtnistntcliOd, Sm;, Se;n [mttjuiW. 

EMENT AND ENGINEERING NEWS, Chicago, lit. 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 

lowest prices. Send perfect sample for 

low estimate and best expert advice 

THE EAGLE TOOL CO., Dept. A, 



freeze: 

Cincinnati, O, 



*\f -U ' send FOR 

O Catalogue 

W.& D. MO GEY. 

BAYONNE CITY. N.J. 




Print Your Own 

--- farils. circulars*, book, newspaper. Press $5. 
Larger $Lft. Save money. Print for others, 
biff urofll. All easy. rules nent. Writfcfac- 
tory fur press catalog, type, prtper, etc. 

THE PRESS 00., Jlcrideu, GtHDWtl«Ot« 



Wanted, A Specialty 

to be cast in brass or aluminium, on royalty or 
purchase patent. 

The Ideal Bronze Co. - - - Cleveland, O. 



"HOW TO KEEP A GOOD 
GRIP ON YOUR HEALTH" 

ASK FOR BOOK 21 
Thompson of Worcester - - - Worcester, Mass. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist* 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
latbe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Sctenti htc Amer- 
ican Supplement, No. <»4 l . Price 10 cents. To be 
hadatthisofficeand from ail newsdealers. 



DON'T BUY GASOLINE ENGINES HS—S; 

alcohol engine, superior to any one-cylinder engine; revolutionizing power. Its weight and bulk are halt that of Bingle cylinder engines, with greater durability. Costs 
Less to Buy— Less to Run. Quickly, easily started. Vibration practically overcome. Cheaply mounted on any watt on. It is a combination portable, stationary ortractlOO 
i Catalogue. THE TEMPLE PVMP CO., aifi 



engine. Sknd for t 



Alfra.. Meaffher and 15th sts.. Chicago. THIS IS OUR FIFTY-FIFTH YEAB. 
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Scientific American 



January 16, 1909. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES anoINFORMATION on APPLICATION. 



NICKEL 



Electro-Plating 

Apparatus aan Material 

THB 

Hanson & VanWinkle 

Co., 

Newark. N.J. 

28 & 30 S. Canal St. 
Chicaeo. 




New British Patent Act 

RESPONSIBLE manufacturing firm 
operating large, up-to-date brass and 
copper rolling mills in Birmingham, Eng- 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, for the production of any of 
the under-noted articles or machines : 

Blanking Machines. 

Cupping Machines. 

(^rawing Presses. 

Power Stamping Machines. 

Cartridge Piercing Machines. 

Heading Machines. 

Indenting Machines. 

Bullet Machines of every de- 
scription. 

Cutting=off Machines 

Automatic Feeds for the whole 
of the above. 

Machines for the Manufacture 
of Explosives. 

Paper Tube Rolling Machine for 
Sporting Case Work, 

Paper Tube Polishing Machines. 

Rivet and Nail Machines. 

Detonator Machinery 

Wire Covering Machinery. 

Apply in first instance to 

J. H. I- A U & C CX 

P. 0. Box 580, Nsw York City, New York 



TESLR NUMBEft 




furlr.. frmflmrnl PlUj ffbw 3u» 



MODERN ELECTRICS 

"That wonderful Electrics! Maga/.ine 
for Everybody." A splendid monthly 
tor the experimenter anil the amateur. 
The "How to Make It" magazine. 

MODERN ELECTRICS during the 
first b months published more ankles on 
Wireless than all the other electrical 
magazines combined. Are you surprised 
that it leads? 

MODERN ELECTRICS has it? own 
European correspondents and always gets 
the electrical news first, which others 
copy months later. The magazine is 
issued 12 times a year. Wireless Tele- 
graph and Laboratory contests each 
month. Best photos get $3.00. The 
"Oracle" answers all your questions 
free. Wireless Department, etc., etc. 

$1.00 a year iu U. S-; fcl.'.'S Canada; 
$1.51 foreign. Sample copy 10 cents. 

Modern Electrics Publication 
S4n West Broadway, New York City 



PIERCE 



MOTOR BOATS 
AND MOTORS 



"ALWAYS DEPENDABLE 

Superiot to all others for Safety, 
Comfott, Durability and Speed. Our 
•j4 years' experience enables 1a to 
give you the best for the 
least money. S3 size* 
nnd styles ot 31 o to r 
lfoot" ranging in price from 
|75.0i) to $4,000.00. Motors 
only, 2 to 20 H. P. 

Knock Down Boat 
Frame* with Machln- 
'.'rj', Row Boats ami 
anoes. Write today tor full 
particulars. We can save you 

PIERCE ENGINE CO. 

Twenty-fourth Ave., Racine, Wis. 




Great Power ~ Small Cost 
No Risk 



Buy a powerful engine that is durable, 
economical and absolutely safe. 

Waterloo Gas Engines 

develop the full rated horse power and more. They are guar- 
. anteed for five years at any kind of work, never shut down 
for repairs, are absolutely simple in operation, and all sizes 
^furnish the cheapest power f»r every purpose. Best for 
t machinists, miners, millers, manufacturers, printers, 
irmers — for drilling, pumping, running air compress- 
ors, dy n am os, etc. 
Sold on credit if de- 
sired. Write today | 
for free Encyclopedic 
»»f Engine Facts. 

r Waterloo Gasolin 
Engine Company. 
1S9 "West Third Ave., 
Waterloo, - - Iowa. 



Y£ar 
Guarantee. 



HALF DOLLAR TAP WRENCH 

worth twice its price is our No. 174, as shown in cut. 
It is made of steel, neatly 

finished, and will hold any ___ J _ i 

tfol that can he put into it — , ,?-~ "S T^ -— -■ 
taps, reamers, drills, etc. ^trT^^ m ^SBr^^^ mKM 
Holds tools of any shape, 
round, square or oval. 3 inches long. Price 50c. 

Send for 232 page catalog JSTo. 18-B. 
THE I. f*. STAR1SETT CO., Athol, Mas*., XL S. A. 




WRITE FOR THIS BOOK ON THIS FULL 

cAR°tha°t r ALWAYs Goes tHe Route 

Not "an engine in a buggy" but built up from 
highest type Chassis carrying powerful water-cooled 
motor. Speed 1 to 30 miles. Goes 35 miles on one 
gallon of gasoline. 



THE INVINCIBLE 
AUTO-RUNABOUT 



SCHACHT. 






M1W Handsome lines and finish — Regular auto appearance— High 

wheel style best for all roads — sand, mud and mountain climbing. 
Kcononiy of first cost and long life durability. guick control from steering wheel — Friction 
drive — Double chain to each rear wheel— Absolutely gearless and clutchless — Puncture proof 
Goodrich solid rubber tires— 1'imken roller bearings — Schebler carburetor, etc. All of highest 
quality. Write for price— Free books as prospective buyer or special offer to agents. 

THE SCHACHT MANUFACTURING CO., 2700 Spring Grove Ave., Cincinnati, Ohio 

We will exhibit at the Chicago show, Feb. 6 to 13. 



J 



STEAM AND ELECTRIC SHOVELS 



Re 

either 
25 
45 
Bo 



volving Shovels from 12 to 40 tons carrying % to \% cubic yard dippers, 
dredge, clam shell or orange peel type, 
to 40-ton Little Giant Traction Shovels, 
■ton Class "F" Crane Railroad Shovels. 

om Shovels, Truck or Traction Wheels, from 20 tons to 125 tons, dipper 
capacity % to 5 cubic yards. 

Steam and Electric Locomotive Cranes, single or 
double truck. 

Dipper and Hydraulic Dredges for all service. 
Centrifugal Pump Dredge Dippers. 
Steam Shovel and Dredge Engines, etc. 

THE VULCAN STEAM SHOVEL COMPANY 
103 VULCAN PLACE TOLEDO, OHIO, U. S. A. 




A REVOLUTION M RADIATORS 

tfJT WE have recently put upon the market some extraordinary 
^U Radiators which have attracted favorable attention from 
The General Electric Company, of Schenectady, N. Y., who 
pronounce our Coolers to be excellent for their purpose. The 

cut shows a Radia- 
tor intended for lo- 
cation at the front 
end of the top of a 
steel body Gasoline 
Electric Passenger 
Car, and is, we be- 
lieve, the largest one 
ever constructed for 
that purpose. We are equipped to build Coolers or Condensers 
for any size motor, and our method applies equally well with 
forced or thermo-siphon circulation. We shall be glad to answer 
queries concerning our product. 

ROME-TURNEY RADIATOR CO., ROME, N. Y. 




This Radiator is 12' 6" long by 4' 3" between centers. Contains 2, 136 
square feet of radiating surface. Constructed of % n No. 18 Rome 
Seamless Copper Spiral Tubing. 




The Roberts Two-Cycle Auto Motor 

5 to 60 H. P. — 1 to 6 Cylinders 

NO BASE EXPLOSIONS EVERY BEARING GROUND 

MARINE MOTORS 

Send for catalogue 

THE ROBERTS MOTOR CO. 

E. W. Roberts, Manager 1420 Wayne Street, Sandusky, Ohio 



LAUNCH $110 




Greatest Launch 

Bargain 
in the World. 



The Mullins 1909 Special is a magnificent model built of puncture proof plates of Pressed 
Steel. Has Air Chambers like a Life Boat. Guaranteed not to leak or sink— will not dry out- 
warp or waterlog and never has to be calked. No boat house needed and never out of repair. 

E N CI N E— Ferro Reversible VAi H. P. with all 1909 improvements including Mullins Silent Under- 
water Exhaust. Suitable for any climate and prompt shipments are made to all parts of the world. 
Foreign agents wanted. 

Send for handsome four color circular and catalog showing the full Mullins line. 

W. H. MULLINS COMPANY, | (8 Franklin Street, Salem, Ohio. 




TAPES AND RULES 

ARK THE BEST, 

Kur sale everywhere. Suud f<*r 
Catalog No. IB. 

Ll/FKIN RVJLE CO. 

Saginaw, Mich,, U.S.A. 

New York and London. 




AUTOLOG SENT FREE! 

Every one interested in Motor Cars or Motor Boats, whether owner, dealer or chauffeur, will 
find this book very valuable. It is not technical, but in a matter-of-fact way, tells you 
everything that you want to know regarding Motors and Motoring. It saves time — money — 
worry. It contains 200 pages and fmany illustr ns. J The modern motorist must have it if 
he wishes comfort and all the accessories necessary to up-to-date motoring. Simply send us 
your name, address and make of car you operate. 
KANSAS CITY AUTOMOBILE SUPPLY CO., 600 E. 15th St., Kansas City, Mo. 



TheBall Transmission 

FOR 

Automobiles&MotorBoats 

NEW YORK GEAR WORKS. 

56 riHECNPOlNT AVE ., BROOKLYN , N , V , 



Engineering: News 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9"x 13", weekly. Send ten cents for sample copy. 

If you cannot locate desired engineering equipment write our " Readers Want " department. 

THE ENGINEERING NEWS PUBLISHING CO. 214 Broadway, New York 



1909 
Model "G" 
Special 




Basis 



What 
You Get 
NotWhat 
You Pay — is the 
of Automobile Values 



WHEN you feel wealthy «r charitable, pav $4,000 or $5,000 
for ao automobile no belter than the 1-iLf 1>K. 

When you approach the automobile buying problem as 
you would any «tber business investment, pay £2, OlK) for a GLIDE 
Roadster or $i,500 for a GLIDE Touring Car." The only difference 
in the two transactions will be, that you have a good car and a 
couple of extra thousand dollars In your pocket. 

It it pleases y*u to make some automobile manufacturer a present 
of $2,(1110 or. $3,000, do so, and change your mind next season. 
Every GLIDE agent knows that his strongest competition com«« 
from cars which have the sat lie featuresas the GLIDE Roadster and 
Touring Car, and which sell ;it from $2,000 to $3, 000 more than 
any GLIDE Model. 

The GLIDE is the first car perfect in size, in mechanism, and in 
action that h.is ever been offered to the public .>»t a ctvrect price, 

Macy years of automobile building are back of every GLIDE. 
Years of fruitful experience that have added to the merits and popu- 
larity of GLIDE Cars. 

The power plant is a 4-cylinder (cast separately) 45 actual H.-P. 
motor. The crank shaft has o bearings, not 2 or 3. 

A <-oristant level oiling system, eliminating piping and automati- 
cally maintaining the proper levtl of oil in the crank case at. all 
times. 

An improved form of selective type of transmission, located just 
forward of the rear axle, reducing the angularity of the propeller 
shaft. 

A rear axle with liberally proportioned parts, «nd of a construc- 
tion that gives an absolute assurance of paffftCfcwork, 

A multiple disk clutch with disks of large diameter. 

Double setof brakes — internal expanding and external contracting. 
Brake drums are 16 inches in diameter 3-inch face — will hold the enr 
on a monntaiu grade. Absolute coutidence in ability to slow down 
or halt at will is established when GLIDE brake equipment is ex- 
amined. No brake system on any American or Foreign car has ever 
before been so comprehensively treated. 

One Universal Joint only iu GLIDE cars, located between the 
motor and the transmission. Remember, there are not two Joints 
or three Joints, or even four, as in other constructions. 

Tiniken Roller Bearings throughout, all gears of the best Alloy 
Steel. 

31 x4)^-rn. tires all around — Wheel base 1?0 inches. Remember, 
tires are all aiike, not Zi x 4-in. in front aud 3tS x 4^-in. in tht= rear, 
thus obviating the ridiculous necessity of tarrying two sizes of spare 
casings and tubes. 

The GLIDE is not an assembled car. It is built in our own shops, 
the motor excepted. 

There is no more graceful car made. Its appearance suggests 
strength, reliability and that quiet purposeful performance which 
gives it the uame— GLIDE. 

If you are seeking a standard car of the best type, and at a price 
that is right, onr catalogue, containing much detailed information, 
will be of considerable interest to yon. Write today. 

The Bartholomew Company 

Standard Manufacturers A. M. C. M. A. 

603 Glide St., Peoria, III. 

Glide Roadster Model "R "—same chassis— wheel base 
106in.—36x4-in. tires all around, with either close coupled 
body seating four or Runabout body seating two— $2,000. 

GLIDE Cars will be exhibited at the Chicago Show. Honr space 
H-l, immediately at the right of the main entrance, Wabash Ave. 
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KE-PA-GO-IN 
TIRES 



For discriminating buyers. No Skidding. No 
Punctures. No Trouble. They just keep agoin'. 
Ask the users. 

BEEBE-ELLIOTT CO.,614 Wisconsin Street, RACINE, WIS 



HANDY IN EVERY HOME 

Everybody who sees this useful and 
pretty little novelty wants one of the 

Excelsior Combination Tweezers 
and Magnifying Glass 

No toy, but a practically useful article 
that is indispensable in every household. 
A powerful magnifying glass enlarges the 
object the tweezers are lo work on, ren- 
dering it easy to extract splinters or baits. 
Nickel piated and highly polished. Also 
useful for mill workers, jewelers, botan- 
ists, physicians, etc. 

Hy mail 15, 3."> and S0e« 3 sizes 

A. KIcinman, Sole Mfr„ 250 8th Ave., N. Y. 




CROBET 

Swiss Files 

and other tools shown 
in catalog 27. Sent 

free if you mention tills paper when writing. 

MONTGOMERY & CO., 109 Fulton Street, New York Cfly J 





JLmi^& LightingSyrtem; Jm 

W.** w : ^^^^7 auaimi wij>i mid . --.■.■>"1 .-.-7 



Th- most up ki-date and cnuiplete lighi- 
iiifr system a- the market. Beriutiful fix- 
tures for the home. Attractive high can- 
dle power inverted arcs for stores, hails, 
etc. The best, proposition going for hust- 
ling agents. Write today for iigents'terms I 
and territory. Handsome catalog fi 

Superior _\1ftf. Vo. 
Wll Htrrimd SI., Am, Arlnir, Jrtleli, I 
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Chalmers-Detroit "30 



«o/\w 



Touring Cars 

Tourabouts 

Roadsters 

$1500 




It's a Good Car" 



The Utmost for $1500 

This car represents, in every department, the modern ideas of the 
world's best engineers. You would expect to find such ideas 
expressed only in cars costing four times as much. 



One has but to look at the lines to see that this car is a 
product of the world's best motor car ideas. 

Mr. H. E. Coffin, the able designer, made two trips to 
Europe before he decided exactly what this car should be. 

He visited many big factories — talked to other world- 
famous designers — compared his ideas with theirs. 

The result is a car that is perfect — not only in theory but 
in fact. 

For 1,000 of these marvelous cars are now in daily use. 

Ask owners what they think of this car. We'll gladly leave 
it to them. 

We admit, when we first announced this car the facts 
seemed too good to be true. 

But these cars have now been in daily use ever since July 15. 

The owners of these cars have been our best salesmen. 



The Two-Bearing 
Crank Shaft 



We are glad to submit the following 
features to you scientists and engineers. 

For you of all others are the best able 
to judge what they are worth. 

Our crank shaft is hung on two bear- 
ings. We use the two-bearing crank shaft 
to get perfect alignment — to insure perfect 
cooling and the minimum friction. 

This crank shaft has been tested at the 
University of Michigan under eight times 
the load it will ever get in the car. 

We use it in order to cast the cylinders 
en bloc and to secure the popular short 
bonnet. 

Other makers say we are theoretical — 
because we use modern ideas. 

They are arguing against proven ideas, 
which they must come to eventually. 

We say this simply as a prediction. We 
have no cause for attack. 

Four Cylinders En Bloc 

Those who argue against the two-bear- 
ing crank shaft cast their cylinders sepa- 
rately. 

We cast our cylinders en bloc, so our 
motor is light and compact and cannot 
get out of alignment. 

The latest Fiat, Mors and Hotchkiss 
cylinders are cast in the same way. 

So are the cylinders in the Decauville, 
the Hispano Fuiga and Motobloc. 

This construction leaves more space for 
the tonneau — makes the car roomy and 
com f ortable. 

Someone has said, "If you crack a 
cylinder, look at the cost of replacement." 



We answer, "In that case we'll replace 
all four cylinders for $35." Yet the factory 
cost of this four-cylinder engine is $261. 

The Body 
Between the Axles 

This compact construction allows us to 
place our body between the axles. 

This, in a light car, is essential if the 
car is to be easy riding. 

The Mercedes body is hung this way. 
It is enough to say that. 

The springs are % elliptic, like those 
used on the Renault. 

The clutch is the multiple disc, like that 
of the Isotta and Fiat. 

The valves are like those of the Napier. 

The wheel base is no inches, so this car 
never bounds but "lopes" over bumps. 

No car can be easier riding. 

The gas intake is water jacketed — the 
brakes are powerful and immediately ap- 
plicable. 

There is provision for double ignition 
system. 

With these details in mind, compare 
other cars with the Chalmers-Detroit "30." 

See if any other selling at anywhere 
near this price is so in accord with the 
best modern practice. 

If you are at the New York or Chicago 
Show, you will have a fine chance to com- 
pare them. 

Then, if you are of a mechanical bent, 
you can easily get the whole truth. 

We are only too glad to abide by com- 
parison, for in no other way can we show 
this "30" to such an enormous advantage. 



They have realized the facts. The largest part of our great 
demand is caused by these owners' enthusiasm. 

For 100 days one of these cars has made 208 miles a day, 
or 20,800 miles, without a single mishap. No other car at any 
price has a record like that. 

One-third of our output is already delivered — and all the 
cars are in use. 

Our orders from agents now cover all the cars we can make. 

Would it seem that a theoretical car could become so enor- 
mously popular? 

There is no low priced car on the market to compare with 
the marvelous "30." No other low priced car has been tested 
like this one. 

But we leave it to you and the owners. If you don't know 
an owner, call up the local agent and ask him for the names. 
Then communicate with them. Ask them what they think. 



Chalmers-Detroit "Forty" 

Formerly Thomas-Detroit Forty 

Price $2750 




And no medium-priced car of the 
day is one-half so well known as the 
"Forty." 

We make it and Mr. Coffin de- 
signed it. And it in itself recom- 
mends the "30." For years it has 
held first place as the top-notch car 
of its class. 

It competes with cars costing twice 
as much. 

We advertise this car very little. 

The demand for it is created al- 
most solely by what users say to 
others who own other cars. 



CHALMERS-DETROIT MOTOR CO., Detroit, Mich. 



Formerly E. R. Thomas-Detroit Co. 

[Members Association Licensed Automobile Manufacturers] 



We fell several hundred short of 
the demand last year. 

And the demand by our agents this 
year is for more cars than we can 
make. 

So if you want one you must act 
quickly. 

The "Forty" is made in two styles 
— Touring Car and Roadster — Price 
$2750. 

Mail Us Coupon NOW! 

J CHALMERS-DETROIT MOTOR CO.. 
) Detroit, Mich. 

^■S Mail your new catalogs to 

J Name 

} Street 

( City and State 

C Sci. Amer. 




wzm 





'.'... i . \ 



Fi 




■ 



.^TT*";-. 



'pi 



Hfft 



kW 





\X7lTHOUT forgetting that, after all, a motor car is a piece of 
machinery, the Pierce Arrow has never failed to offer its owner 
the highest luxury also. 

Here is the Pierce Runabout, the same effective Pierce chassis, 
fitted with a smaller body, combining all of the efficiency of the Pierce 
engine with the convenience of a runabout. 



Two Passenger Runabout, 
Three Passenger Runabout, 



24 H. P. 

$3,050 
$3,100 



36 H. P. 

$3,700 
$3,750 



Besides the Runabout the other new 11)09 Pierce models include TOURING 
CARS, BROUGHAMS, SUBURBANS, LANDAUS and LANDAULETTES, 
24 to CO H. P., 4 and 6 Cylinder. 



The Pierce Arrow Cars will be exhibited in New York only at the Madison 
Square Garden Show, January Ifi to 23, 11*09, and at the salesroom of our New 
York representatives, THE HARROLDS MOTOR CAR CO., 233 \Vest54th Street. 



THE GEORGE N. PIERCE COMPANY, ("nSSArsKaEs: - ) BUFFALO, N. Y. 



